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O CAUTERY—cheap or expen- 


sive—with or without merit— 
is any better than its heat-retaining 
qualities. 
Any doctor—who knows his tech- 
nique—will confirm the fact that 
; notwithstanding so-called 
“catch” phrases in advertising—if 
the cautery has not the heat capacity 
. if it is not constructed to main- 
tain reasonably uniform heat... 


IT FAILS IN ITS PURPOSE. 


There never was manufactured an 
actual cautery that did not radiate 
or transmit HEAT (claims to the 
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contrary) beyond the working tip 
Anyone can make a hot tip but j | 
the heat reserve is not there it gp, 
not perform its required duty, 
Most complaints of heat radigtioy 
are found in the treatment of ab, 
cervicitis. The FERGUSON yl, 
drical speculum in Pyrex or hay 
rubber solves the doctor's problem 
from this angle. 


POST CAUTERY is standard equip. 
ment in many thousands of ofr 
and hospitals both here and in 
eighteen foreign countries, i] 
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stimulate both metabolic and regenerative processes. B | 
% | 
y: 


Gray's Glycerine Tonic Comp. 
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contains glycerine, sherry wine, gentian, taraxacum, o | 
phosphoric acid and carminatives. These five ingre ¥ 
[This is No, 4, and . 3 : : vi 
last, in a series of dients form a superb tonic—popular for over thirty | 
talks on the subject of : . : a 
Gray's Glycerine Tonic years. A tonic you can prescribe all year round for | 
Comp. The other three : c . 
talks have appeared in the convalescent, malnourished, anemic. 
previous issues of this as 
journal. } SAMPLES, IF YOU LIKE vy, 
THE PURDUE FREDERICK CO., 135 Christopher St., New York } 
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THE FISSURES OF THE LUNGS* 


By Frank Bb Berry, M.D. ann Epw aRD P. Curps VLD 
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Hence, it was not until the advent of the X-ray that anv get 


to their study 


ven today, with the aid of the rontgenogram, pathology 
fissures still remains hidden and difficult of diagnosis and lox 





— 
I 


I Interlobar fissures as m 


irked upon the chest-wall of the norm 
son, Heise and Brown: Am, Rev. of Tuberculosis, 


is due, no doubt, in part, to a haziness in the minds of many cl 
radiologists as to the exact location and extent of the fissures \lso, tl 
is a failure on the part of many to comprehend the possibility of 
Impressed by these difficulties, we have sought to find some m« 
ing and clarifying them. 
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lower lobe. At the medial lower border of the lung the fissu: tends 
the mediastinal surface, ascending almost vertically to the hilu ence 31 } 
ascends steeply posteriorly to the root of the third rib, where it n meets 


the costal surface of the lung 
The left fissure extends from the lower border of the lungs to the phren; 
surface and proceeds similarly to the right. Because the b 
surface is so interfered with by the heart, only a narrow striy 
lobe participates in the phrenic surface. On the mediasti 
course of the fissure approximates that on the right but is 
steep. Both main fissures form a 45-degree angle with the 


As already mentioned, these fissures, even normally, may vary 


in number and extent, and also, though less constantly, in posit: 














| 

Fic. 3 Experimental Lead foil in left fissure Fi 4.—Same as | 
A-P view 

in studying empyema in relation to the interlobar fissures, examined tw 
cadavers. In these he found that the location of the main right fissu 
varied posteriorly from the second to seventh ribs and anterior] 
fifth to seventh interspaces. The transverse fissure began fron 
to seventh ribs posteriorly and ended from the third spac: 
anteriorly. On the left the start of the fissure varied from outside 1 st 


chondral junctions to beneath the sternuni itself. In one inst 


] 


and lower lobes on the right were undivided. To those familiar 


of the lungs and pleura these variations are not surprising 

The above describes merely the normal anatomy with the com 
alies and variations. It must be constantly borne in mind that all of this 1s 
altered in the presence of existing skeletal deformities or wit! existing 
pathology of adjacent viscera or spaces such as the heart and _ pericardiun 
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THE FISSURES OF THE LUNGS 


the liver, the thyroid, the mediastinum and its glands, or subphrenic collections 


Also, recent or old pathology in the lungs or pleura themselves 
pletely change or destroy the normal position, extent, and relat f the 
fissures. 

Experiment he great assistance and yet the shortcomings of the 
and st interpretal on cannot but impress any one who is faced w est 
problems with any degree of frequency his failure of exact localization 
has been demonstrated at operation or autopsy. \t best the radiological 


search, both by fluoroscopy and films, as it should always be, is tedious and 
exhausting both to patient and examiner. Excellent articles have been written 
and methods of examinations detailed. But still there seemed room fot 


improvement. First, could not some method be devised whereby, with the 





Lead { e. A-P ‘ S 

. 
use of radio-opaque substances, the fissures might be completely outlined 
the human? Second, with this a fait accon pli, could we not thet lke 
manner, simulate tocal collections in the fissures ad lib. and stucl\ them 
rontgenologically hus X-ray films could be made and studied in which 
the anatomy of the fissures could be definitely and positively seen. ‘This cot 


ception is simple enough but its fulfillment is beset with major difficulties 


ot a very practical sort resh subjects must be employed and adequat« 


X-ray studies must be made as expeditiously as possible. We are virtually 
limited to that small group in which necropsy permission is granted Kur 


thermore, the pathologist and radiologist must complement each other his 


Is not easy to attain in our present hospital organization. 
Due to the oreat 


p kindness and sympathetic understanding of one of our 
pathologists and with the assistance of an expert technician this was mad 
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possible to a limited extent. A portable X-ray outfit was used. With oy; 
small equipment only antero-postero and lateral exposures were attainable 
The only materials used were a thin lead foil, “brillo,” 50 per cent. mercurig 
ointment, and rubber balloons filled with 50 per cent. sodium iod solution 
The usual median sternal autopsy incision was made. The sternum was lef; 
attached at the sterno-clavicular articulations but otherwise fre: cutting 
through each costal cartilage and the muscular attachments; was then 


folded back. Exploration of the pleural cavities and fissures was 


lf adhesions were present, these were carefully loosened as far as 
The lungs were inflated and the trachea ligated im situ. First, th 
were defined by inserting into each, throughout its entire extent, 


of lead foil so as just to fill the fissure, if possible. The sternum w 





A-P Fic. 


view 8 Same a Fig | 


the skin loosely sutured, and X-rays made. After this series was « 


similar studies were made with small or large rubber bags filled witl 


“brillo,” 
placed in the fissures at known points. 


cent. iodide solution, or mercurial ointment. ‘These littl 


Only rarely did they sli 
position during the procedure. 


the films several facts 


First, even the flat film of the left great fissure demonstrates very 


From an examination of are at once 


the 
foil is bent upon itself and a double or oblique denser shadow is « 


rotation of the surfaces on each other. Two-thirds of way 


outer portion. 
soever is given that the opaque substances are in the great fissut 
same would apply to a postero-antero film. Only when the respect 
films are studied is this brought out or suspected, for only then do« 
tion in the sagittal plane become apparent. Third, the transve: 
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THE FISSURES OF THE LUNGS 


although veryv \ iriable in extent, gives a characteristic shadow 


here, therefore, are easier of localization than in the great fissure 





axilla at ¢t | and fourth 


These studies are all too brief and sketchy It 1S hoped that ther 


be elaborated, that oblique and stereoscopic films may be made and al 





Fic. 11.—Two balloons with opaque mixture in Fic 2.—Same as Fig. 1 Late 


right n iin nhissure 
the position of the tube varied. They merely point out a field for future 
work, once a sufficient organization can be perfected 


967 








BERRY AND CHILDS 
ILLUSTRATIVE CASES.—As illustrative of this work I wish t 
cases, each verified by operation 

Case I1.—B. H., 8742, J. S., male, aged nineteen. Fam 
Past History.—Important only in that in 1918 he had a tonsille 
lowed by pneumonia and empyema on the right for which he was 
been well since, until recently, when he began to have pain in his 1 
the posterior axillary region. This is aggravated on coughing H 
short time one year ago, he had similar pain there. 

Physical Examination.—Physical examination shows a tall, w 
man, not appearing very ill. Physical findings are: There is an 
rib in the right posterior axilla with some tenderness about the scat 
over the base of the right lung posteriorly and diminution of breatl 
axilla, and over the middle lobe anteriorly. The heart apex is 


nipple line. Physical examination was otherwise negative. Temper 





Fic. 13 (Case I.) A-P view Small exudate Fic. 14 (Case I 


present in fhssur 


84; white blood-count, 9600; 72 per cent. polymorphonuclears. X-ray 


1 
+ 


lobar plastic pleurisy between the upper and middle lobes on the rig 
consolidation of the right middle lobe. 

Operation.—A diagnosis was made of a sacculated interlobar em 
lary portions of the fourth and fifth ribs on the right were resected 
five centimetres. The pleura was opened along the bed of the fiftl 
fissure was found and the lung was adherent to the pleura by delicate ad! 
cavity three centimetres in diameter was found in the transverse fissur¢ 
and middle lobes. There seemed to be a small bronchial fistula and 


small amount of pus. 











Course.—Following operation a mild pleurisy developed on the sam« 


ing the subsidence of this the patient made a slow but uneventful 
discharged, healed, on the thirty-fifth day post-operative and has bee 
the past four months 

Case II.—B. H. 17340, L. F., female, aged thirty-six. Famiul 
Past History.—Onset of illness November, 1929, with slight cough 
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mediastinal gla e case was t nerable. s thine further 

Case III.—B. H. 16390, M. | male, aged fifty-eight \dmitt l 3 
( mplained I tiv 1¢ aD c ) Neg itive Pas ‘ 
only 1! that é | ‘ t try. ; re 19 Q p thet p hac ‘ 
cough Nine nN t! previous ( ida second attack of pneumé ' tad {ns 
weeks and he | i ug ind expectora I viii have increased s1 ror the 
last four or five eeks he has had dyspnoea on exertion and signs of t Sputur 
has been streaked r nine months Latel he has lost four poul ds Ve I 

[ ‘yo I Negative except tor the right lus oO ¢ dullness 
fr m the sevent t tenth vertebral spines on the right nd fine and 1 Lit eT 
heard in this area. X-rays showed a thick interlobar septum and a dense lesion at the 
root. Reported as a patch of consolidation extending into the right 
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Bronchoscopy.—“Congestion of the trachea and carina. Considerable congest 
some crusting about the mouth of the right bronchus. On the lateral wall 
right main bronchus about thirty centimetres from the level of the upper teeth 


near the mouth of the middle lobe bronchus there is an area of soft tissu 


the 
a pea which bleeds freely on contact. Because of this further examinat 
impossible.” 
Diagnosis.—The clinical diagnosis lay between abscess or encapsulated e1 
The patient left the hospital but reéntered six months later, on February 27, 193 ' 


and expectoration had continued and increased. He had lost twenty pound 


Temperature, 99°; pulse, 80 to 90; white blood-count, 15000. 
Physical Examination.—As before. No clubbing of fingers or toes noted 


( 


of chest in seventh space posterior: six centimetres from skin small amount 





Fic. 17.—(Case III.) Oblique view. Thickening Fic. 18.—(Case IV.) Flui 
of fissures brought out clearly 


blood obtained. Culture of this showed a hemolytic streptococcus. Marc} 


bronchoscopy repeated and biopsy taken This was reported as epithelioma 


Operation.—Operated in two stages; the first April 15 and the second Apr 
Lung very dense and adherent. Pus obtained on aspiration. Lung was opened 
second stage and cavity drained. Malignancy recognized grossly at this tim¢ 
died May 1, 1931. 


Autopsy.—At autopsy the posterior part of the right lower lobe was found b1 
down and filled with a thick, cheesy, foul-smelling material. The right bronchus 

‘ a : . ; ; ) 
necrotic and gangrenous. One and one-half inches from the bifurcation there a 


Was 
ulcerated area. The middle and lower lobes showed bronchopneumonic 


cons 
The fissures themselves were uninvolved. No mediastinal glands. 

} +} P 
culosis ward of Bellevue Hospital. During the course of a moderately 


Case 1V.—The X-rays labelled Case IV are those of a young negress i 
bilateral tuberculosis she developed fluid in the left chest with the X-ray fil: 
shown. The lateral view is particularly striking as showing the whole interlobar 
outlined with a collection of fluid somewhat anteriorly. Later this fluid extended 
she developed a large effusion. The exact location was not proved by operation but 
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the shadows were s iracteristic that we thought it worth while to includ 


The above cases illustrate some of the difficulties encountered in the 


nosis ot pathology of the interlobar fissures The phy sical signs are always 
obscure and confusing, and are sometimes absent entirely. A relatively small 
fibrinous or purulent interlobar exudate may give rise to an accompanving 
greater or smaller serous exudate in the pleural cavity lhree such cases 
were encountered by us during the past year. Here the physical signs wert 
of no avail whatsoever \lso, the aspirating needle gave what seemed to bi 


] ; 


misleading results in that only clear blood-tinged serum was obtained. wher: 
further and deeper exploration revealed 
frank pus \lmost always in these cases, 
final reliance must be placed on the as 
pirating needle, the X ray, or both lhe 
pitfalls of each shou d be realized Proper 


rontgenological examination means stereo 


scopic, oblique, and lateral films, and 
thorough fluoroscopic examination when 
ever possible. Stoloff describes a very 
Food technic for t \ccording to him 
the great fissure ire best visualized 


with the patient n the lordoti position 


and the tubs at the le vel ot the fourth OI 
fifth thoracic vertebra 


\ny proper interpretation of the 


A 


findings presuppose an 


accurate knowledge of the anatomy of 





the fissures Then if the aspirating 

‘ 7 1 . , Z ! 
needle is employe it must be used in f flu 
telligent and likewise with an understanding of the anatomy 


SUMMARY AND CONCLUSIONS 


\ brief résumé of the anatomy of the fissures of the lungs has been 
presented and a method described for outlining them by anatomical and 
rontgenological studies 

Also, several cases of interlobar disease have been presented in detail 
Case I is a typical instance of interlobar empyema in the small transverse 
fissure. In Case II the tumor projected into the main fissure at the hilus 
although this was not diagnosed from study of the X-ray films. In Case III 
the interlobar fissure is shown and the diagnosis was made of interlobar 
empyema \utopsy, however, revealed that the lesion was entirely intra 
pulmonary except for a slight thickening of the interlobar septum. Case I\ 
seems to represent a very characteristic shadow of a sacculated collection in 
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the main fissure of the left lung. This illustrates excellently, even 
shadows are perfectly typical, the difficulties involved in the interpret 
X-ray films as to the relation of the lesions shown to the fissures 
Diagnosis of the interlobar disease is at best difficult. A thorous 
edge of the anatomy of the fissures must be combined with their visu 
by X-ray and careful rontgenological interpretation. 
The method of study outlined above is suggested as an aid 


understanding of this problem. 
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LINGUAL THYROID 


By Roperick V. Grace, M.D., ann Carnes Weeks, M.D 
oF New York, N. Y¥ 
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metre, and five cubic centimetres I per cent. novocaine placed directly int 
the tongue by the suprahyoid route, the tumor was attacked. Several st: 
tures were passed through the tongue and the latter drawn forcibly forwar 
verse incision was then made in the mucous membrane at the junctior 
with the mass. The tumor was then shelled out by blunt and sharp dis 
finding a clear plane of cleavage. There seemed to be a rather definite subn 
cle running to the region of the foramen cecum. 





Fic. 1 Showing the position of the lingual thyroid at the base of 


The pedicle was cut between ligatures. The mucous membrane was the: 
together with three No. 1 chromic sutures. 

As the patient was about to be transferred to the stretcher, she stopped | 
By artificial respiration and inhalations of carbon dioxide and oxygen, normal 
tion finally was established We believe that this accident was due to a rat! 
dose of avertin. 

The patient made an uneveniful post-operative recovery and at the pres 
four months post-operative, is completely well. There is no sign of local re 
of tumor. The basal metabolism is minus 26 per cent. but there are no clini 
of myxcedema. 


Pathology.-The mass removed at operation weighs 8.5 grams, and me: 
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LINGUAL THYROID 


centimetres by 2.3 centimetres. On section there are several areas containing dark 


homogeneous colloid material. The rest of the tissue has the appearance of normal 
looking thyroid. (Fig. 2.) 






TAHA TT ETE a 
9 26). Beis. oe 


} 2 Lingual thyroid tumor after enucleation 
On microscopical examination there are areas of adenomatous tissue in between 


Jarge numbers of dilated and irregular shaped follicles whose epithelium is high and 





which contain dark-staining colloid. (Fig. 3.) Some of the follicles contain a larg: 
’ fa 
4 
(4 
7 
Fic. 3.—Section showing characteristic thyroid tissue with dilated follicles. (x7s 
number of cells which are distended with brown pigment. There is a marked fibrosis 


and a slight amount of round-cell infiltration. 
Pathological diagnosis —Mixed colloid and adenomatous thyroid. 
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Embryology—The whole of the functioning adult thyroid com« 
median anlage in the floor of the pharynx. This anlage occurs ear] 
millimetres embryo, it develops a projection which soon takes th« 
sac or pouch. As the latter grows it moves backward and downwat 
ing its connection with the floor of the pharynx by a narrow 
thyroglossal duct. The latter has an orifice which opens into th 
as the foramen cecum. As the pouch and its duct migrate dow: 


11 


the neck it becomes bilobed and the thyroglossal duct has a d 


The stalk or thyroglossal duct then atrophies, and the bilobed pouc! 
differentiated into the isthmus and the lateral lobes of the thyroid g! 
hyoid bone develops later and the thyroglossal duct may pass 
through, or behind the bone. 

It was thought at one time that the ultimobranchial bodies were 
thyroid anlages. ‘They arise from the ventral part of the fiftl 
pouch and are described in some mammals as actually contribut 
thyroid tissue to the lateral lobes. They have been described as 
the lateral lobes in the human, but whether they contribute activel 
ating thyroid tissue is in doubt. If they do it would be har 
those cases in which the median thyroid anlage had been arrest 
descent, forming, say, a sublingual mass of thyroid tissue, and whet 
was removed surgically, myxcedema occurred. This condition, a1 
important one to know about, is not at all uncommon. lf act 
tissue was formed by these lateral anlages, the ultimobranchial b 
ectopia thyroidis would be hard to account for as they should tl 
supply enough thyroid to prevent the individual from developing 

The few embryological facts outlined above explain satisfa 


common variations of position of the thyroid found in man. 


may then be found at any point along the course in the descent of 

anlage from its original position at the foramen cecum to its ult 
on the upper tracheal rings. Thus we may find it at the foramen « 
lingual thyroid in the substance of the tongue, as an intralingu 
below the hyoid bone, as was described by Verneuil® in 1853 (h 
hrst to recognize and report the presence of accessory thyroid 

thyroid lying in the lower part of the thyroglossal duct (pyrami 
and finally normal gland. 

It is possible, of course, to find accessory thyroid tissue in other 
than in close relation to the normal situation of the gland or the cour 
descent. It would be due to a small piece of the original remnant 
wandered off to any remote situation. 

Leech, Smith and Clute,® and Cattell and Hoover* have describ 
thyroid tissue in lateral positions with no demonstrable connectior 
main body of the gland. All these cases, however, showed a 
malignancy. They believe that these were derived from the ultin 
bodies. 
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this distressing condition tails to be relieved by medication. — [re 

and post-operative basal metabolism rates should of course be dor 
surgical approach to a tumor of this kind depends on its exact situ 

the authors’ case the oral route was obviously the simplest. For tho 

lying deep in the tongue or just above the hyoid bone a suprahyoid 
would be most satisfactory. 

In conclusion, we wish to draw attention again to the change i 
metabolic rate of this patient from minus 3 per cent. pre-operatively 
26 per cent. post-operatively. While other clinical manifestations 
dema are at present lacking in this patient, she will be started on a 
thyroid feeding. The amount of the feeding and its duration will 


trolled by her follow-up examinations and future metabolism tests 
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SALIVARY CALCULI * 
By Rosert H. Ivy, M.D., D.D.S., Aanpb LAwrENcE Curtis, M.D., D.D.S 


or PuitapeLputa, Pa 
| ‘ ‘ 
DurRING the past eleven years ninety-six patients have 


symptoms Indicating obstruction of ducts of Sallvary oland 


calculi were demonstrated clinically or radiographically here 
tensive literature on this subject, many observers reporting isolat 2 wy 
4 few writers present analyses of large series. It 1s obvious mposs 
review all of the literature here. Recent personal series are rej 
rison,! in 1926 (twenty-seven cases), and by New and Harpet 2 
(seventy cast Up to the time of Harrison's paper, he stat 
all available literature trom 1825 resulted in finding only 375 ( We fe 
that our ¢ xperience 15 sufficient justification for presentatiol I papel 
condition which, while much more common than the figures 
indicate, yet 1s trequently overlooked 

Etiolog t is not our purpose to dwell upon the theories 
advanced to account for the formation of salivary calculi Some writers 
that inflammation in the gland itself 1s a common cause of st 
\gainst this is the frequency of inflammation of the parotid gl 
frequency of stone formation in this region [he most signi 
etiology and pathology of salivary calculus has been done by S 8 
Naeslund, of Swedet In 1919, Soderlund first definitely associated s 
calculus formation with actinomycotic mfection He® has since reported 
series of forty-one cases in which examination of the calculi sl 
ence of actinomycetes in all He and Naeslund believe the « is in s 
cases to be the saprophyti actinomycetes inhabiting the mout 
others that the organisms are introduced into the salivary ducts direct fy 
outside the body hese writers hold that colonies of the org 
ducts cause a decomposition in the protein of the saliva, brit 
precipitation of calcium salts by reason of a change in the hy 
centration 1 hie me salts are deposited around thi colonies of thi rganisms 
Naeslund states that other bacteria can also cause precipitation f lime salts 
from saliva in the same way, but that the physical make-up of these other 
bacterial colonies 1s not so favorable for the deposit in and around thet \f 
lime salts as it 1s in the case of the mycelium-forming actinomycet Naes 
lund= examined fifty cases of salivary calculus and found ai tinomycot 
stroma in all He was also able experimentally to produce calcul 
tures of actinomycetes obtained from natural salivary calculi | 
salivary calculi saprophytic forms of actinomycetes as well as the \\ f-Isra 


Read hef re the Philadelphia \cademy ot Surger\ Marcl 
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pathogenical strain. This would explain why salivary calculus forn 
be so frequently present unaccompanied by a pathological acti 
process in the tissues. This conception of the cause of salivary cal 
so recently been brought to our attention that we have not had an op) 
to investigate it in our own cases, but we shall do so as new cass 
themselves. In most salivary stones a combination of calcium pho 


6, 10 


calcium carbonate predominates.* Many writers stress the p1 
foreign bodies in the salivary ducts as the starting point of calculus 
The actual demonstration of a macroscopical foreign body in the 
rare. In one of our cases of abscess of the parotid gland, we f: 
of wheat impacted in the duct, but no calculus had formed aroun 


was an actinomycotic infection in this case. 





Fic. 1 Swelling of left submaxillary salivary gland, due to ol 
duct by large calculus shown in Fig Note absence of tr 


Of the seventy-three cases of our series in which calculi wet 
sixty-six were connected with the submaxillary gland or duct 
with the parotid, a proportion of almost 10 to 1. 

Of the submaxillary cases forty-seven occurred in males and 
females, a proportion of about 2! 2 tol. As to the side involved, t! 
thirty-seven on the left side, twenty-three on the right side, two wer 
and in four the side was not recorded. The X-ray revealed th 
forty-four cases of sixty-six, while they were demonstrated cli 
twenty-two. 

Of forty-three cases in which the age was noted, the youngest wa 
and the oldest seventy-nine years. A larger number occurred in 
decade than in any other. 

Of the seven parotid cases, five occurred in males and two in femal 
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| 


right side was involved in three, the left in three and in one the side was not 
5 


recorded. The X-ray showed the stones in four cases while in three cases they 


were demonstrated clinically. Single stones were present in all of the parotid 
cases. 

SyMPTOMS AND DIAGNOSIS Submaxilary Gland and Du In typical 
inflammatory obstruction of the duct of Wharton by a calculus, no difficulty 
should be encountered in diagnosis. There will be an acute or a subacute 


swelling in the submaxillary region, well circumscribed, and tender to pressure, 


and not adherent to the overlying skin (Fig. 1) Kifty-nine of sixty-six 





i 2 Illustrate Ny a ul s in anterior portion of submaxillary duct n be masked 
e in extra-oral X-ray film Radiograph by Dr. L. M. Ennis.) 


patients presented a submaxillary swelling. Pain may be severe, especially 
on attempts at swallowing. This painful enlargement is particularly notice 


able at meal-times (salivary colic), at 


association noted in thirty-six of our 
patients. There is no limitation in opening the mouth. The duration of symp 
toms in our cases varied from a few days up to seventeen years. Nineteen 
were seen during the first attack and in thirty-seven multiple attacks were 
recorded, with intervals of comparative comfort between. During an acute 
attack, a tender, cedematous swelling wil! generally be found in the floor of 
the mouth along the course of the duct, on the same side as the submaxillary 
enlargement. The outlet of the duct at the side of the frenum of the tongue 
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may be reddened, and pus may be expressed trom it. This sympt " 
recorded in forty-four of sixty-six cases. A tender hard nodule—th u 
lus—may be felt somewhere along the course of the duct in the 
mouth, by combined intra-oral and extra-oral palpation. Fever an 
sis are usually present during the acute attacks. 
[he diagnosis is easy when the stone is seen to be partly extr 
the orifice of the duct. It is in the milder or subacute recurrent 
there is more excuse for overlooking the true condition. Here, the 
cation may be more or less mild recurrent attacks of circumscril 
swelling in the submaxillary region, with no particular complaint 
of the mouth. The likelihood of a stone should, however, always be 


of under these circumstances, and careful inspection will frequenth 


dening or swelling about the orifice of the suspected duct, or pressur 





Fy ; Same case as Fig ( ‘ irl show! t 
Fic. 4 Intra-ora <r - film fails to show calculus i posterior irt of 


Dr. L. M. Ennis 


force out a little pus. On minute palpation a point of tendernes 
nodule may be felt in the floor of the mouth. X-ray examination 

in confirming the diagnosis Many submaxillary stones are over 
failure to make a proper X-ray examination. The usual small dent 
placed against the lingual sides of the teeth and gums will, of course, not e1 
the submaxillary duct region. The ordinary external film of the 

region will frequently fail to show a small stone situated in the ant 

of the duct as the stone shadow may be hidden by that of the mandil 

2.) Where a calculus is suspected in the anterior two-thirds of V 

duct, a No. 2 film (2% by 3% inches) is placed in the occlusal plane betw: 
the upper and lower teeth as far back in the mouth as possible wit! 

tive side down, and the patient instructed to bite on it. The rays are direct 
from beneath the chin. This will give a clear shadow of any opaqu 
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in the floor ot the mouth. (Fig. 3.) If the stone is farthe1 near thi 


beginning of the duct, a lateral extra-oral film may be necessary to show 


sand 5.) Multiple calculi may be shown by the X 


(Figs 
pected clinically, a fact which has an important bearing on treatment. so 
even though a positive diagnosis has been made clinically, X 


should not be neglected, for this reason. (Figs. 6 and 
Differential Diaqnosts Obstructive enlargement of th 
salivary gland is commonly mistaken for a lymphadenitis or a. cellulitis du 


to infection from teeth or tonsils. In the major ty of cases that h: come 





i S I j Ex r Q NM lus pos 
his is Ww most spherica ibout two centimetres ' liameter weighex ‘ e g 
was rer ed by ar sion in the mouth Dr. I M. Ennis.) 


our notice, the patients have been told that the trouble was probably due 
infection from the teeth and many have had one or more teeth extracted 
without relief Careful note of history of symptoms, and examination as 


outlined above, with absence of trismus. will usually exclude a cellulitis of 


dental origin 


The presence of a subacute swelling in the submaxillary region, associated 
with soreness in the floor of the mouth. especially in a person of middle agt 
or beyond, may lead one to entertain a suspicion of malignancy na cat 


cinomatous metastasis to submaxillary and cervical lymph-nodes, the mass 
in the neck is usually fixed and markedly indurated, frequently bound both % 
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the skin and to the bone. The submaxillary gland when enlarged f: 
in the duct is usually more deeply seated, is not fixed to skin or bon 
an elastic feeling. The X-ray examination usually clears up th 
Ranula is confused with obstruction of the submaxillary duct 
from time to time, and considerable confusion seems to exist regat 
condition. Statements are constantly appearing in the medical ai 
literature® * that ranula, a cystic swelling of the floor of the mout! 
due to a calculus lodged in the duct of the submaxillary gland. Sub 
duct obstruction cases should never be classified with ranula, th 
being entirely different. Ranula is a soft, painless, transparent swel 


neath the mucous membrane of the floor of the mouth, containing 


fluid. The exact cause is unknown, but it may be due to inflammato1 


4 





Fic. 6. Fic. 7. 
Fic. 6 Three calculi in one submaxillary duct (Dr. L. M. Ent 
Fic. 7 Bilateral submaxillary duct calculi One was two centimetres and the 
length (Dr. G. E. Pfahler.) 


11 


of one of the ducts of the sublingual gland or of one of the smalle: 
glands in this region. It is never associated with a calculus, nor 
swelling in the submaxillary region, as would be the case if the subr 
duct were involved. Furthermore, in ranula the submaxillary 
usually be identified and isolated completely from the cystic swelling 
Parotid Gland and Duct.—Here, the symptoms differ only in locat 
those of submaxillary duct obstruction. All of our seven cases wet 
fested by a painful external swelling over the region of the parot 
Three gave a history of increased pain and swelling in relation 
In six pus could be expressed from the orifice of Stenson’s duct 
patients were seen during the first attack while four had had seve 
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in two cases, over a period of two years. Parotid calculi are much more 
difficult to demonstrate radiographically than those in the submaxillary r 
The examination is best made by the anteroposterior position, the operator 
deavoring to throw the parotid gland region on the X ray film external to tl 
shadow of the ascending ramus of the lower jaw. Sometimes a calculu 


be demonstrated by placing a small dental film in the vestibule of the mout! 


over the duct with the sensitive side toward the mucous membran« 


cheek. (Fig. 8.) Of seven parotid cases, the X-ray examination was positiv 
in four. In one case the calculus was encysted in the gland substance 
TREATMENT Submaxulary Calculus.—The treatment of obstructive e1 
largement of the submaxillary gland from calculus in Wharton’s duct is p 
marily removal of the calculus. If the stone is in the anterior two-thirds of the 
duct, this can be accomplished by an incision through the mucous membrans 
of the floor of the mouth under local anzsthesia he cases vat reatly 
difficulty \s a general thing the larger the calculus the easier its remov 
The most difficult cases are those of small calculi which are movable in the 
duct \nzesthesia is best obtained by in 
jecting the lingual nerve, as in the man 


dibul ir injec tion tor the extraction of teeth 


The mucous membrane is incised in _ the 


direction of the duct \ large calculus can 
then be readily felt with the finger, the duct 
incised, and the stone liberated In case of 


a small stone, with little or no surrounding 


inflammatory reaction, the tissue can be 





grasped with torceps behind the stone, or a Fre, ‘6--Caieuies a 

suture can be passed around the duct to pre- Shown DY small dent ee 
vent the stone from slipping back while the : 

incision 1s being made. In non-suppurative cases, the mucous membrane it 

cision can be sutured without drainag lf much inflammatory reaction o1 


suppuration be present, a small wick of gauze or strip of rubber dam should 
be left in the incision. There is frequently considerable reaction following th 
trauma of this operation, lasting for a few days, which may be partially cor 
trolled by hot mouth washes and the application of ice externally. Pain may 
call for a sedative, although in most cases relief of pain and discomfort is 
almost immediate after the operation. 

If the calculus lies near the point at which Wharton’s duct is given of 
from the gland, its removal by external incision is indicated. In cases oi 
long standing, the gland undergoes degenerative changes from chronic in 
flammation, and even removal of the obstruction does not effect a return 
to normal. Here, it is advisable to remove the gland as well as the stone. In 
this operation, the usual skin incision runs about an inch below and parallel 
with the lower border of the mandible from just behind the symphysis to 
the angle. The platysma is divided along the same line and turned up as a 
separate layer. In dissecting out the gland the facial artery and vein are 
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divided and tied. In completing the operation the platysma an ire 
sutured in separate layers. A small rubber dam drain is usual] rted 
for twenty-four or forty-eight hours. Very frequently one of tl 
branches of the facial nerve is cut during the operation, causing rar 
teristic inability to depress the corner of the mouth, due to paral) 
triangularis menti muscle. Spontaneous recovery or improvement 
with time. This accident is difficult to avoid, but there is less chai 
occurrence if the incision be made well below the border of th« 

In our series of fifty seven cases which came to operation, hitty vere 
removed by incision within the mouth, and six by external incisio1 

Parotid Calculi—These are usually removed by an _ incisio1 
duct from the mouth. Qf six cases in our series, the duct w 
from the mouth in five, while in one case of stone encysted in tl nd 
this was removed through a skin incision. Since there was no 
of the duct in this case, no permanent salivary fistula resulted fi the 
operation, 

SUMMARY AND COMPARISON WITH OTHER SERIES 


Submaxilary Parotid Si 


Ivy and Curtis 66 7 - 
Harrison 15 10 2 
New and Harper 66 3 


Incidence According to Sea 


Males Females 
Ivy and Curtis 52 21 
Harrison 19 S 2 
New and Harper 15 25 


Side Affected 


Right Left Bilateral Not N 
Ivy and Curtis 26 40 2 
Harrison 16 11 
New and Harper Right almost twice as often as left. Bilatera 


(/peration 


Removal through Remova / 
Vouth Incis 
Submaxillary Parotid Submaxillary Par 
Ivy and Curtis 51 5 6 
New and Harper 43 Not Stated 27 Not Stat 
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ACUTE EMPY.EMA OF THORAX®* 
Tue Immepiate AND Late Resuits In A HuNpRED ConsecuTIvVE CASES 


By Carvin B. RentscHLerR, M.D 
or Reapinc, Pa 


FROM THE SUR¢ AL, SERVICE yt HE READING HOSPITA 


[luis paper is based on an analysis of the immediate and late results 


100 consecutive cases of acute empyema surgically treated at the Reading 


Hospital from 1920 to 1930 


1 


The data covering the end-results was obtained by a questionnaire sent 


to the patient ind information received from the patient, a member of the 


immediate or from the family physician. The questionnaire was sent 


out three months after the last patient was discharged from the hospital 


AE tioloag In the series of cases under consideration, 75 per cent 
occurred as a complication of pneumonia In 10 per cent. pleurisy was cot 
sidered the Cause In 11 pel cent. the origin ot the trouble was not cle al 
The patients in most instances in the latter class complained of malaise, 
vomiting, fever, and some difhculty in respiration. Grippe or influenza was 
the precedi Iness in tour patients \gain, in one case, a cold, and 
another, a di irging @al was considered to be the etiological Lactol lable | 
presents the «etological organism and the mortality in each grouy 

ABLE | 
( . ey Ca Deat \I | ( 
Not ‘ 32 I .. 
P ft) 8) 
Str 25 5 0.0 
Mi 1! 3 7.27 
Ct 6 I f ( 
he age distribution is best demonstrated by Table II which shows the 
ive ind the 1 tality 
ABLE |] 
\ \ er of C; Deat M ( 
> yi 21 3 1.28 
3 12 16 2 1.34 
) 12 33 5 15.15 

he youngest patient was eight months and the oldest was seventy-three 
vears. Both of these recovered 

Sex Distribution.—There were fifty-six males and forty-four females 

Side Involved.—lIn fifty-five instances the right pleural cavity was 11 


volved and in forty-five the left side was affected. In one case the condition 

was bilateral. It is probably not of much significance that in the female the 

, 

left side was as frequently involved as the right, whereas in the male the 
Read before the meeting of the Berks County Medical society, Ma 
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right side was the seat of trouble in thirty-four instances and tl 


twenty-one instances. 

Treatment.—The war treatment of empyzma, although it was 
the influenza type of empyema, an entirely different empyzma 
common everyday variety of empyema, has nevertheless brought t tw 
important lessons. First, the extreme value of not opening th« t tor 
hastily, and second, the employment of the most conservative ope 
the very sick patient. 

In an old empyema where drainage is paramount, any proce 
of rib-resection is futile. 

In all cases of the present series aspiration was done first. 
done in most cases only as a diagnostic procedure. The type of surgical tri 
ment employed can best be seen by the chart in Table III. It will te 
that sixty-nine patients had partial resection of one rib with the 
several rubber tubes. ‘[wenty-two patients had intercostal draii 
tuted by intercostal incision or by trochar. The drain in these cases 
usually of a rubber tube, or more infrequently, a metal cannula with th 
drain left open. In only a few cases was the drain used as a clos 
of treatment. Six patients had intercostal drainage followed 
partial rib-resection. One patient had a partial rib-resection wit! 
drainage by a lower incision. In two patients aspiration was the 
ment employed. 


= I | ( 


The patient with bilateral empyzma had a thoracotomy on tl 
which was also the side first and most extensively involved, and later, afte: 
the lung on this side had expanded satisfactorily, a thoracotomy 
by rib-resection on the opposite side. The patient had a gratify 


valescence and a complete recovery. 


TABLE III 
Type of Operation 
Trochar and Intercostal 
cannula drainag« 
Rib or and later 
Resection 1 tube Aspiration resectior 
Re overed 63 20 I 6 
Died 6 I open and 
1 closed I oO 


Anesthesia—Table IV shows the type of anesthesia employed 


TABLE IV 

Anesthesia Cast 
(Local Novocain 58 
Nitrous Oxide 22 
a 10 
Ether, nitrous oxide and oxygen 3 
Local and nitrous oxid: 2 
Local and ether... 2 
Not stated... 3 
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Local infiltration with novocain solution was generally 


COl side red to be 
the choice method of anzesthesia. The patients who received ether 1 re all 
among the first in the series. In some instances general ana 
sorted to because the patients were too apprehensive. 


Of the ten patients who died seven had local anzsthesia. Oy; had nitrot 


oxide and two had ether. The one who had nitrous oxide died 


aaa it qied ¢ oht hour 
after the operation. Of the two who had ether, one died three davs ay d the 


t} 


other one mot! 1 atter the operation In 


1ione ot these cases did thi ana 


thetic seem to be a factor in the cause of death 


i 


Post operatw Treatment. lhe post-operative treatment has been fair] 
simple. Frequency of dressings was determined by the amount of drainag: 
and temperature, a rise in the latter suggesting at times the plugging of 
drainage tube and the consequent retention of pus. Irrigation e pleu 
cavity was not employed regularly. In seventy patients there wer Irrig: 
tions or instillations of fluid into the cavities In thirty patients these tre 
ments were carried out and consisted chiefly of Dakin’s solutios usuall 
4 per cent eventeen cases); normal saline (seven cases e flui 
drams I to fly Ounces I (two cases): gentian violet (two cases na met 
curochrome per cent. (two cases ) Chere is not much to substantiate that 
these treatments were of any particular benefit as long as the drain: se tubs 
were open 

Most of these patients showed general improvement ot strengtl 
weight onics were given and an accurate record was kept in most cases 
ot the weight. (Generous diets were permitted and the patients were ofte 
wrapped up well and the bed moved into the sun and air wh eathe 
permitted. 

lhe tubes were removed early, washed. and easily reinserted, gradual 
reducing the number of tubes (usually there were two), as well as the siz 
and length 

lhe inflation of toy balloons and the blowing of fluid from one bottl 
into another was encouraged early. particularly if there was general improve 
ment. lo further augment lung expansion the patients were permitted t 


sit on the side of the bed Or ona chair as early as the seventh or te1 th 1a) 
Routine blood counts and X rays of the chest were taken. 

lransfusions were resorted to in an increasing frequency a 
type of transfusion was the one usually given. Several of the patients re 
ceived three transfusions. These were not given for hzemorrhage but t 
counteract the definite anemia so often seen in this disease, and particularly 


if it has been of long standing 
It is of significance that the private tient was discharged earlier tha 
g g 


the ward patient, no doubt due to the fact that the general admitting condi 
tion was better, and further, the care at home after the operation could be 
counted upon to be better than that of the charity patient 

lhe average stay in the hospital, exclusive of the patients who died, wa 
one month and eighteen davs 
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TABLE V 


Complications 


Type Cases Type 

1. Meningitis I 11. Acute otitis media 
2. Gastroenteritis I 12. Vaginitis, gonoco: 
3. Peritonitis I 13. Herpes faciali 

4. Syncope attacks I 14. Hiccoughs 

5. Conjunctivitis I 15. Chronic otitis media 
6. Bronchial fistula (temporary - 16. Decubitus 

7. Infected finger I 17. Paronychia 

8. Marked anemia 12 18. Whooping coug! 
9. Scarlet fever 3 19. Epistaxis 
10. Furunculosis 6 20. Chronic nephriti 


21. Osteomyelitis of right hij 


Immediate Results——Of the 100 cases there were ten deaths. | 


were discharged with the wound completely healed. Twenty-four 


charged with slight drainage from a granulating sinus All of 
well advanced in healing. Twenty-two were discharged with d1 


terial, chiefly a rubber tube, still in the pleural opening. 


Late Results —At this writing, of the ninety who left the hos; 
eighty-two answered that they were well and active. Two were d1 
recurrences. Two are dead, one having died of diabetes and 


apoplexy, but both had completely recovered from the empyzm: 
of years prior to their demise. Four could not be traced 

Of the twenty-two patients who had been discharged with drai 
use, the average healing was two months and three weeks with 
tion of one. In this case the healing was delayed for three year 
which time she was in Colorado for tuberculosis. She has now beer 
well for over two years. 

Recurrences.—In the present series there are six cases wher 

recurrent empyema followed. Two were adults, one forty-four 
other fifty-nine years of age. The one had six recurrences and w 
an equal number of times and has had a drainage tube for the 
months. The primary operation was an intercostal drainage wit! 
tube without rib-resection. The other had two recurrences since hi 
operation, which consisted of a_ rib-resection Both times he 
promptly. 
. The other four recurrences were in children. All of these had 
recurrent attack and since then all of them have been apparently 
and well. One of these had only an intercostal rubber tube drainag: 
first operation, but at the recurrence had a rib-resection with explo 
the cavity. Another one had an intercostal drainage followed in thre 
by a partial rib-resection. Two of them had a partial rib-resectior 
primary operation 


Deaths.—No. 1.—Girl, fourteen years, temperature on admission 102 


respiration 35. Pain in right side of chest for fourteen weeks Associated wit! 
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headaches g and chills. Her temperature was septic and gradua 
strength and lost considerable weight. Marked dullness on the right sid the 
anteriorly and posteriorly, Aspiration gave thick pus containing pneumocos 
staphylococ« e day after admission 3 centimetres of the eighth rib ( st 
axillary line emoved and two rubber tube drains inserted The immediate reactic 
was Satisiactor but thers was gradual tailure in strength Some s tinu r 
occasionall re was vomiting and toward the end there were frequent involuntar 
stools Deat! red ne month after the operation No post-mort 
2 I ile, Hitteen years She was sick at home one week () ssion ft 
the vital he emperature was I pulse 124, respiration 38 Phere S lines 
over the lett est iteriorly and posteriorly Diagnostic aspiration done [en da 
ifter miss ration was positive for pus which contained many str ( \ 
rib-resectio1 e the following da \ large amount of pus was released et 
tube were nsert Poor react tollowed the operation. Deat} three davs later 
No] t-mortem « iminatior 
N 2 Ma enty-elght year Pleuris was his first complan Vas a 
mitte t the two weeks alt tne nset of the trouble let era ( vas O06 
pulse 130, re t 28. Diagnost piration revealed pus. No particu rganisn 
was isolated Lhe same day 2 centimetres of the eighth rib in the posterior axillary line 
was removet Much pus was evacuated and two rubber drainage tubes sertes 
The patient di illy and died eight hours latet No post-mortem exan 
} 1—Ma leteen year Started with severe pain on the left side of the chest 
front a bac Gradually thi became better As time went on his temperature can 
dow! but at the end ot one n nth he be gan to get short of breath, persist I havi! v 
some temperaturs id occasionally expectorated purulent fluid. On adn s te 
perature was 10 pulse 100, respirati 35 Admission one month after incepti 
thoracic pains v spnea. Marked limitation of motion on the left side e ches 
over which art ere was also dullness to percussion. The right side of the st was 
hyper-resonant \ ition in the eighth interspace in the posterior axillary line gay 
750 cubic centimetres pus. Staphylococci were isolated. X-ray showed mark pleur 
effus the le le Chree days after the aspiration an intercostal tube was inserte¢ 
and 2000 cub ‘ etre I pus again obtained The convalescence was l Satis 
fact during the first month, but with the beginning of the second month he graduall 
lost g ind Phe ra we tube was left in place and was open Toward end s 
temperature be subnormal with the pulse ranging between 110 and 12 id tl 
respiration betwe 20 and z Death occurred one month and twent s t 
operatio1 
No. 5 Male rt nine years. Had been in the hospital three weeks 1 eC] 
of an inguinal la loward the close of his convalescence, which was erwist 
uneventiul, he de ped a slight cold, but insisted on going home Short] et 
ing home the le ecame progressively worse and with it there was s ( 
the right side chest, at frst nly with breathing This became bette but ( 
continued to have temperature Chere was some shortness of breath and loss veight 
One month after his release from the hospital he was admitted again. Tempera I 
pulse 120, respirat 30; limited expansion on the right side of the chest tile i“ 
vocal tremitus increased on the right both anteriorly and posteriorly; percus dull 
over the lower hal { the right chest and numerous crackling rales heard over this 
same area; aspil gave pus with many streptococci. The day after admiss 
rib-resection was performed under local anesthesia. Four centimetres of the eighth ril 
in the anterior axillary line were removed and two drainage tubes inserted At first the 
convalescence was satisfactory, but soon he became weak, toxic and quite rapidly became 
worse and then conscious \ spinal puncture revealed cloudy spinal fluid ntaining 
many streptococci. Patient died fifteen days after operation 
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A complete post-mortem examination was made. An acute supput 
spinal meningitis was found. The cultures from the meninges, the pericar: 
right pleural cavity all contained streptococci in large numbers 

No. 6.—Male, fifteen months. The onset consisted of a cold, whicl 


gressively worse, with vomiting and progressive difficulty in breathing. He 
to the hospital ten days after the onset. Temperature 104°, pulse 150, 
There was much lagging on the left side of the chest, marked dullness to 
distant breath sounds. 

X-ray of the chest showed marked pleural effusion on the left sick 
38 per cent, red blood-cells 3 million, white blood-cel!s 11,600, polymorp 


Aspiration gave thick greenish pus containing many pneumococci. Thi 


a rib-resection was done and two tubes inserted. A moderate amount 
released. The child did not rally very well and died eighteen hours later 
A post-mortem examination was made. The left lung was markedly 


there was some compensatory emphysema on the right side. Very littl 
in the left pleural cavity. 


No. 7.—Male, nine months. The illness started with a cough, dyspn 


At the end of three weeks the patient was admitted to the hospital. Tem 
pulse 144, respiration 43. Expansion on the right side of the chest poor; 
ing. On the right there was marked dullness to percussion There w 


ment of percussion on the left side. 
Under 5 cubic centimetres of % per cent. novocain solution a needle 


in an intercostal space, 5 cubic centimetres of pus was withdrawn. Thx 
shortly thereafter. 


Post-mortem examination showed a greatly enlarged pleural cavity 
The cavity was filled with sero-purulent fluid approximately 700 cubic cent 
parietal layer of the pleura was covered with a yellowish purulent exudati 
lung was markedly collapsed, particularly the lower lobe. The left 
moderate cedema and some congestion at the base. 

No. 8.—Female, two years. Two months before admission she devel 

102 

respiration 55. Motion on the right side of the chest was greatly limited 
was dull both front and back. X-ray showed right-sided pleurisy with effu 


and became restless and irritable. On admission temperature was 


tion gave purulent fluid containing many streptococci. Under local 
small trochar and cannula, a small intercostal tube was inserted and 75 cubi 
of pus was withdrawn. The patient went from bad to worse and died withi 

A post-mortem examination was made. A small amount of pus was 
right pleural cavity. Both lungs showed bilateral bronchial pneumonia, esp: 
on the right, with some small areas of consolidation found especially at bot 
Abdominal examination negative. 

No. 9.—Male, six years. Three weeks before admission to the hospital 
a cold in the head with a slight cough and occasional pain in the left ear 
after the onset he developed chills and was more feverish. The child remai 
began to lose weight and strength. Admitted with a temperature of 102 
respiration 38. 

X-ray examination showed effusion on the left side of the chest. Per 
was dull over the entire left chest. Moist rales were also heard. Aspirati 
containing streptococci and pneumococci. Under local anzsthesia, part of 1 
in the mid-axillary line was resected and drainage tubes inserted. Ther: 
drainage. The child did not rally and died the same day. 

No. 10.—Boy, eight years. Had influenza pneumonia, which for a 
seemed cleared up, but there was a return of temperature with pain in the che 


and loss of weight and strength. On admission to the hospital temperatur: 
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diagnostic aspiration is an expedient method of treatment. This 
larly true :n a hospital where the assistant and nursing staff are o1 
system. 

(3) It seems certain that too quick drainage is definitely mot 
than good. An acute pneumonic process should have been 
time to subside. Again, in a very ill patient, where drainage is 
the decompression should be gradual, by aspiration, by closed inter 
drainage, and later, if indicated, by rib-resection with finger expl 
the cavity and insertion of open tubes. 

(4) In an old primary empyema where the patient has well co: 


himself to the condition, not much is gained by anything else except 


rib-resection. 
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ORBITAL MYOSITIS AND CHOKED DISC IN 
EXOPHTHALMIC GOITRE 


By Jonas S. FrRIEDENWALD, M.D. 
or BaLTImorRE, Mp 


ROM THE WILMER OPHTHALMOLOGICAL INSTITUTE OF THE JOHNS HOPKINS 
In a recent article Naffziger* has reported a case of progressive exopl 
thalmos following thyroidectomy in which, on operation, the extra-o t 
muscles were found to be greatly thickened, cedematous, at hbrous \ 
fragment of one of the affected muscles was excised and sectioned On 
microscopical examination, the muscle fibres were found to be degenerated, 


and in part replaced by fibrous tissue, the interstitial tissue was cedematous 


and contained focal accumulations of lymphocytes. Reports of similar case 
without histological notes on the extra-ocular muscles, are to be found 
the literature lhe most recent of these is by Stewens,.7 who has reviewed thi 


literature up to « 


ate, and added one new case to those already reported 
( ommon teatures of the cases previously reported have been that the exopl 
thalmos continued to progress when the basal metabolism had been ri 
duced to normal or that the exophthalmos was altogether disproportionate 
to the remaining degree of hyperthyroidism, that the exophthalmos was 
associated W th orbital and conjunctival cedema, with paralyst S oft the extra 


ocular Muse le 5, and with choked dis« and marked visual impairment 


Nafftziget discovery of what appears to be the specific histological 
lesion in thi tvpe of case raises the question as to whether or not the 


ordinary mechanism of exophthalmos in hyperthyroidism may be of a similar 


naturt In order to find the answer to this question, the orbital tissues 
cases of exophthalmic goitre that had come to autopsy in the department 
of pathology of the Johns Hopkins Hospital were examined. In all, six 


cases were found in which sufficient orbital tissue had been preserved to 
make possible the histological study of the extra-ocular muscles. Of these 


five showed no lesions whatsoever in their extra-ocular muscles hes 


five were cast yf ordinary hyperthyroidism showing no complications of 


interest in this connection In the sixth case, lesions of the extra-ocula 
muscles were found similar to those described by Naftziget rhe clinical 
history of thi : emarkable ; rit brief report 
ustory Of th ase Was so remarkable as to merit Driet repo! 

Phe patient Was a white man ot filty-tour years who came to the 
hospital in Ma 924, complaining of pain, dimness of vision, and swelling in his left « 
His past history was without interest. Four months prior to his admission to the clin 
he had had a “ in the head’ accompanied by fever and malaise One week later, 

*Naffziger, H. ¢ Progressive Exophthalmus, Following Thyroidectomy, Its 
Pathology and Treatment ANNALS OF SURGERY, vol. xciv, p. 582, 1931 

Stewens, H.: Progredienter Exophthalmus nach Basedowoperation. Ueber Bezi 
hungen zwische Thyreoidea und Hypophyse. Zeitsch. f. Augenheilk., vol. Ixxv, p. 137, 
1O3i 
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had become unconscious and had had numerous convulsions. After four da 
regained consciousness, but remained drowsy and complained of diplopia \ 
developed over his left eye, and there was a purulent discharge from his 

the following two months, he improved somewhat, but later pain, lachrymati 
and tearing of the left eye had developed in increasing severity. 

On admission to the hospital, the general physical examination rev 
stitutional disease. The patient was moderately undernourished, the thy: 
pable; pulse, 80-90; temperature, normal; no tremor; white blood 
hemoglobin, 84 per cent.; urine, normal; blood Wassermann, negative. Ophtl 
examination by Dr. Alan Woods showed the vision of the right eye with « 
20/40, left eye 10/100. The left conjunctiva was congested, the eye slightl 
with a swelling of the tissues above the eyeball, and limitation of upward an 
rotation of the left ey The pupils were equal but reacted sluggishly t 
right optic disc showed blurred margins, the left was definitely protruding. 





Fic. 1 Orbital myositis in exophthalmic goitre 


sinuses and rhinological examination revealed no abnormality. The clinical 
of those seeing the patient at this time was that he had an orbital celluliti 
orbital abscess, possibly a brain abscess. Ten days after his first examinati 
for the first time noted that he had slight exophthalmos of the right eye. Lun 
ture was suggested, but refused, and the patient left the hospital early in Jun 

He returned September 4, 1924, stating that his general health had imp: 
leaving the hospital until ten days previously when his left eye had becom: 
flamed, and his vision had begun to fail rapidly. He had lost much weight in t! 
His pulse was now 116, the thyroid definitely and symmetrically enlarged 
count 8,900. There was bilateral exophthalmos, the left eye being more pron 
the right. The left conjunctiva was congested and swollen. There was an ulc 
cornea, and the appearance of an orbital cellulitis. 

Basal metabolism was now found to be +60 per cent., but both Doctors D 
Woods, who were much interested in this case, thought that there was strong 


TY 


I 
an intracranial lesion, and Dr. Arthur Bloomfield was of the opinion that th 
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PERINEPHRITIC ABSCESS 
By Cuarutes C. Higarns, M.D., ann N. Frepertck Hicken, \ 
or CLEVELAND, Onto 
PROM THE CLEVELAND CLINI 
ALTHOUGH perinephritic abscess has been recognized since the 
Hippocrates it still presents interesting diagnostic and therapeutic 
\ny disease which defies clinical recognition in 32 per cent. of the ca 


depends on post-mortem findings for diagnosis, certainly warrant: 


When the operative mortality for such a common disease reaches 19 pet 


which is the average for the five largest series reported, it is evident 
many cases, we have failed to recognize the pathological processes unt 
are so far advanced that the patient is in a critical condition 

In view of the above considerations, we offer here a detailed 
thirty-two cases of perinephritic abscess, in the hope of stimulating 
in this subject. 


1 


Classification.—In 1839 Rayer? introduced the term “perinepht 


designate an inflammatory reaction of the perirenal fat or adipose capsul: 


suggested that these infections be classified according to their etiolog 

lows: (1) Primary perinephritic abscesses or those in which the infect 
velops in the perirenal fat per se; (2) secondary perinephritic absc 
those arising from the kidney, the adjacent viscera or some distant 

focus. Since that time, several attempts have been made to classify pet 
tic infections but the resulting nomenclatures have merely added to tl 
fusion. In Israel’s* anatomical classification the term “epinephriti 
reserved for inflammation of the perirenal fat, the term “perinephrit 


‘ 


involvement of the fibrous capsule, and the term “paranephritis” for 

mation of the pararenal or retrorenal fat. While this classification 

tomically correct, these various types cannot be differentiated clinica 
therefore the above classification has been discarded. 


In more recent years Hunt,* Braasch,® and Habein® have carefull 


| 


the etiology of perinephritic inflammation and they seriously doubt th 


ence of a primary perirenal abscess per se; they maintain that this coi 


always arises from some previous focus. The above-named authors 
that if all such perinephritic infections are secondary to other systet 


they should be classified as being either of a renal or a nonrenal origi 


] 


nomenclature permits the correlation of clinical and pathologic: 
and is not difficult of application. 

Anatomical Considerations.—In order to obtain a clear concept of the pat 
of perinephritic abscesses we must be familiar with the anatomy of the kidn 
perinephrium. 

The parenchyma of the kidney is completely covered by a thin, fibrous cay 


which delicate fibres pass into the renal cortex. When this fibrous capsule r 
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hilum it exten ilong the renal vessels as a protective sheath The kid: embedae 
‘na mass of fatty tissue, called perirenal fat, which is relatively thi ( ( 
half of the kidne accumulates at the hilum, is fairly abundant at the 
is thickest over the posterior aspect at the lower pole As the functiot1 I ft f 
fat is entirely protective, the reason tor its anatomical position ts « t 
capsule 1s not present at birth, and is more or less deficient until pubert M r 
tains that it vari nm amount in individuals and rapidly disappears t 
he kidne ind perirenal fat are enclosed in a sheath of fibr 

ntimuwous Vit tiie subperit neal lascia and 5 ( ille« the last { S 
renal At t iter border of the kidne, the fas« d.vided t I 
p ero! ( nterio! la e! carried I the kid i 
is ( { , the aorta with the corre ond er n the | ‘ L he 





= 
posterior layer extends inward behind the kidney and fuses with the fascia of th 
quadratus lumb run and psoas muscle s Ab ve al d later illy, the shea the tasci 
lining of the diaphragm and transverse muscles respectively Below, the two lays 
remain separate tor a short distance and then tus 

These fascia verings of the kidney are very important as they determi ie the 
direction in wl 1 perinephritic abscess may extend. Small fibrous trabecula 
the fascia renalis to the true renal capsule by traversing the perirenal fat he adipost 
tissue 1s practi illy avascular, having a very meagre blood supply 

According to Gerota* and Zuckerhandl,® the lymphatic vessels of the | ( ri 
three plexus« e in the renal parenchyma; one beneath the true renal capsule, a1 
a third in the perinephric fat The subcapsular and fatty tissue plexuses anastomos« 
very freely, thus affording a means of spreading infection. The lymph-vessels of thi 
kidney and the perinephrium drain into the lateral aortic nodes which also receive 


drainage trom the lower genito-urinary tract and bowel 


ing brief anatomical review, we find (1) that the perinephric tissue 
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is encased in a fibrous capsule; (2) that this area has a low resistance to infect 
to its meagre blood supply, and (3) that lymphatics of the adipose tissue 
with those of the kidney, thus offering a route for bacterial invasion. 

Etiology.—Pyogenic bacteria reach the perirenal tissues by | 
extension from an infected kidney or adjacent tissue, (b) by lymp! 
semination from a primary focus, or (c) by hematogenous metastas 
times we are able to trace the mode of infection but in many cases out 
are inadequate to reveal the primary source and we term thi 
cryptogenic. 

The fact that renal disease can produce perirenal infection is wel 
lished, pyonephrosis, nephrolithiasis, renal tuberculosis and cortical 
being the most common offenders in this regard. (Fig. 1.) In 230 
pezinephritic inflammation, renal disease was found by Kuester!® 
cent.; by Braasch® in 55.4 per cent.; by Hunt* in 44.6 per cent.; by 
20 per cent.; by Albarrans,'' 50 per cent.; and by Israel,* 79 pe: 
Guiterras'* is very emphatic in asserting that practically all infectior 
perinephrium arise from the kidney; in his series of fifteen cases a 
renal disease was present in fourteen. In our series of thirty-two « 
kidney was involved nineteen times. (Table I.) However, all the n 
infections were not primary in the kidney but some were secondary 


temic foci. 


Paste | 
Types of coéxisting renal disease found m our se) 
Pyonephrosis 
Nephrolithiasis ' - : 3 


Tuberculosis I 
Carbuncles .. ‘a i I 
Multiple cortical abscesses 2 
Duplex kidneys with infection 

Condition not determined a ba adteioN as 13 


When the kidney becomes infected, whether the infection is d 


ue 
hydronephrosis, or injury; or whether it is ascending or hamat 
pyonephrosis may result. The parenchyma is invaded, multiple absces 
formed, and in many instances the cortex is studded with small 
areas of inflammation. These suppurative cortical areas may ruptur 
produce a perinephritic infection. Hunt* maintains that most periret 
fections arising from primary peripheral lesions such as felons, carbui 
dental infection, osteomyelitis, and parotitis, are preceded by cortical al 
of the kidney. Richardson™ collected 108 cases of perirenal abscess 
metastatic renal infection and found that in thirty-three cases a Tenal cat 
preceded the inflammation of the perinephrium. 


It is a common experience to open a perinephritic abscess and be 


may fail to reveal a ruptured cortical abscess or a fistulous tract to the 
of the kidney. Miller’ believes that the infection spreads from th 
LOOO 








to demonstrate any communication with the kidney. Even the closest scrut 
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to the perinephrium by means of the lymphatics, as Zuckerhandl,® a1 
Gerota® have demonstrated an anastomosis between the subcapsular at 


subserous lymphatics. 


\lthough we agree that renal disease causes perirenal infections, it mus 
be remembered that the incidence of perirenal infections is not very hig! 
2.680 nephrectom 5 performed at the Mavo (¢ linic, perinephrit ( scesses 


were demonstrated in only 1.5 per cent., and all of these cases represented 
advanced renal lesions \ll cortical abscesses do not rupture and produce 


inflammation in the perinephrium bug many of them subside spontaneousl\ 


Renal tissue has regenerative power as 1s evidenced by the healing of cortical 


: . ; 
abscesses following simple incision and drainage of the periret abscess 








\t autopsy we have found renal abscesses in various stages of formation and 
regression. Some were large and necrotic, others were small and well local 
ized; some were undergoing the process of autolysis and others were being 
absorbed and the damaged renal parenchyma replaced by cicatricial tissue 

In performing nephrectomies for renal disease we often encounter badly 
damaged kidneys embedded in healthy adipose tissue, indicating that not all 
renal infection extends to the perinephrium. Probably carbuncles of thi 
kidney give rise to a greater number of perinephritic infections than any 
other single lesion but are difficult to demonstrate. 

Perinephritic infection due to extrarenal disease may result from sup 
purative foci in any part of the body. Systemic diseases such as appendicitis, 
cholecystitis, ulcerative colitis, osteomyelitis, pneumonia, influenza and typhoid, 
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or local infections such as felons, boils, furuncles, and abrasions, n 
precursors of perirenal inflammations. Hunt* collected 160 cases o 
phritic abscess, in 85 per cent. of which the primary source was a pet 
lesion. Harzbecker'* had 32, Birdsal’® 11, Rhen'® 6, and Richards 
cases of perinephritic inflammation which were directly due to a m¢ 
peripheral infection. 

Miller? maintains that the lower genito-urinary tract and bowel n 
source of infection before the kidney becomes involved. He points 
some of the lymphatics of the bowel, prostate, bladder, urethra, and 
drain into the lateral aortic nodes, which also receive lymph-vessels 
perinephrium, thus offering a direct path for bacterial invasion. [1 
of his contention, we find perinephritic abscesses reported as sequel 
abortion (Murphy'’); acute orchitis (Jordan’*’); following g 


(Israel,* Ransohoff,!® Jaffe,*° Hagner*") ; and post-partum as in Hor 
three cases. In one of our cases a dilatation and curettage was perfort 
uterine bleeding and retained placenta. Two weeks later the patient 
plained of pain over the right kidney and at operation a large pet 
abscess was found. While Miller’ maintains that these abscesses 
result of lymphatic dissemination it seems logical to infer that many 
may be of a hematogenous origin. 


Bacteria.—Any pathogenic bacteria gaining entrance to the perirenal 
are capable of setting up an infection providing they are given the prope 
environment. Staphylococcus, streptococcus, gonococcus, pneum: 
tubercle bacillus, typhoid bacillus, Bacillus coli and Actinomyces have beet 


reported. If the abscess is secondary to metastatic infection, general 
lococci will be found; if the abscess is secondary to simple pyonephr« 
Bacillus coli may be present and in some cases mixed infections are e1 
tered. The following table indicates the various types of organisms 
were encountered in this series. 


TABLE II 
Organisms Cultured from Perirenal Pus 


Staphylococcus 
Bacillus coli 


Streptococcus 


Bacillus coli and streptococcus...............+.45. - I 
Bacillus coli and straphylococcus. .. 
No cultures 


Negative culture.. 
Age and Sex Incidence.—Perinephritic abscess may occur at any 
of life, but is usually found in individuals between the ages of twent 
forty years. In our series, the youngest patient was three months 
the oldest seventy-four years; the average age was thirty-four and 
years. Infections of the perinephrium are uncommon in children be 
the perirenal fat does not become fully developed until puberty. However 
Campbell’ reports a case of a child in whom a staphylococcic infectior 
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Trauma 
Eesury @0 perivenal tiesWe. i... ccc scccecceces. & 
Primary renal disease 
Pyonephrosis .. Ce neki aeeeWey Wes 2 
Nephrolithiasis eve wk ticwa a dba taten eat 2 
Tuberculosis (renal ) Re 2 Se Ge Fee I 
Actinomycosis 
Not determined 
Symptoms.—Onset—The mode of onset varies, depending upon 
the perinephritic inflammation is of renal or extrarenal origin. In th 
in which the condition is associated with chronic renal diseas« 


pyonephrosis or calculi, the onset is insidious and the formation of th 





Fic. 4.—R6ntgenogram showing a calculus in right kidney associated with py 
4 y I 


l 


rosis. At operation a coexisting perirenal abscess was foun 
is generally indicated by a progressive increase in the intensity 
symptoms as fever, chills, pains, and generalized malaise. In those 


which the condition is the result of metastatic infections, whethe: 


general, the onset is frequently acute and sudden, with rigor, malais« 


generalized reactions which closely simulate the symptoms of a 
infection. In three of our cases the onset was so sudden and the pri 


so profound that we made the diagnosis of influenza; however, in thre: 


the localizing symptoms suggested the presence of a perinephriti 
tion which was confirmed by operative procedures. 

In the case of a perinephritic abscess cf metastatic origin, th 
focus may be completely healed before the symptoms have progress: 


ficiently to make a diagnosis. This latent period often confuses the di 
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tician s he ble to find any relatio1 hip petw eet n ¢ 
infection and a carbuncle which healed two months previous! 
a pe rinephrit nflammation develops simultaneously wit! 
lesion und babl the result of an intected embolus 
the perinep! 
C] a Chills have always bee ( isidere 
tom in perinephritic infections; however, in but twelve of 
oe t ou tot ind in these the infection was usual 
origin Che 1 ber of chills varied trom one to twenty-thre: 
in one cast ls had been present for two months prior t 
of the pati 
\ fébrile tion 1s the most constant symptom, a1 was 
or our cases ( rever 1 O the mntermitte t type 1 «| Varie ( 
marked hyy ia and a moderate rise of temperaturs 
is associates hills, the patient usually has profuse « Swi 
It 1s very tel to note the rapid desce ot the fever 
accompanies the incision and drainagt of the perirenal abscess 
\ chill ( by i 1 kee teb e reactiol issocliate 
and tenderne ery suggest of a perinephritic infecti 
Paw , he one symptom for which the patient seeks 
pa usually Sa sense fullness beneath the twe tl 
oradually 1 inte until it becomes a dull, de 
tinuous pain s almost unbearabl« In only three « 
the s sl stabbing in four cases they were 1 
pa S alw entuated motion because of the inflam 
and spasm of the psoas and erector spinz muscles Most 1 
relief by heat rphine 1s seldom required 
lhe pain 1s ually localized to the costovertebral angle but 1 eS a 
ferred to the test knees, hips, or abdomen. One patient com rn 
ntensé pall { ht knee but negative rt] pedic ¢ imunat 
in further 1 which revealed a s1 perinephriti S 
case of two patients the pain was entirely abdominal, being refer to tl 
right hypochondrium and associated with tenderness over th 
On palpation, a deep indefinite mass could be felt which was tl 
a distended gall-bladdet \n exploratory laparotomy revealed a ¢ 
bladder overly large retroperitoneal abscess which completel 
the kidney 
Urinary Sy ; It is interesting to note that 1n only 
our patients were urinary symptoms noted and in each case sot 
renal disease w present such as pyonephrosis, calculus. or ret tubs 


losis. Frequency, urgency, dysuria, and nocturia were the oust 
toms in those cases in which associaied renal disease was present 

Urinary studies showed that in 55 per cent. of the patients the urine w 
normal except for the presence of albumin he albuminuria might hav: 
been an expression of the fébrile reaction rather than an indicat 
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or perirenal infection. In all cases in which the urine was abnorn 
nite kidney disease was present. In one case the kidney containe 


cortical abscesses and the urine was normal. In this series we 


the urinary changes offered no aid in the diagnosis of perinephrit ess 


but were of some value in determining the physical status of th 
(See Table V.) 


Postural Deformities—A thorough physical examination is « t 


establish the diagnosis of perinephritic abscess. Peculiar postural deformities 


are often noted, especially in children, and may be the first sign 
of our cases the patients could not extend the isolateral thigh b 
abscess produced a spasm of the iliopsoas muscle. They walk 
peculiar flexion deformity, and when in the recumbent position the 1 
semiflexed. 

\ slight lumbar scoliosis can often be detected, the arch being 
normal side; or a slight swelling or fullness in the costovertebral a ( 


be noted. 


Rigidity and Tenderness—Abdominal rigidity was present i1 
of our cases and was suggestive in an additional 10 per cent he 
may be localized to the musculature of the loin or referred to th teri 
abdominal wall. Reference has been made to two cases in which the 
and tenderness of the right hypochondrium led to an erroneous di 
gall-bladder disease. 


Tenderness is usually present and varies from a slight sense ot 


to excruciating pain when the slightest pressure is exerted over th me 


perinephrium. Brewer** considers tenderness to be the pathognor 
of a hematogenous infection of the kidney. Miller? emphasize 
fixed point of greatest tenderness is over the fascial triangle of Les 
all but two cases we were able to elicit tenderness on deep palpatior 
ever, in avirulent infections the tenderness develops very slow! 
some cases cannot be demonstrated. 

Mass—Careful inspection sometimes reveals the fact that th 
hollow is replaced by a slight fullness or bulging. In 38 per cent 
cases we were able to demonstrate a definite tumefaction rhe 
be firm and indurated suggesting a perirenal tumor, or it may b 
fluctuant, suggesting the presence of fluid. Large perinephritic absc« 
be present without signs of tumefaction. Guiterras'? was unabl 
onstrate fluctuation in an abscess, which on operation yielded thre 
of pus. 

If the abscess lies anterior to the kidney, a retroperitoneal swel 
be produced which may be easily mistaken for an intra-abdominal 


In two such cases we thought the perirenal mass was a distended gall 


In another case we wer: able to palpate a large, firm, indurated mass adjacent 
to the cecum which suggested an appendiceal abscess. As the patient 

was loaded with pus, a urological study was made which resulted in tl 
diagnosis of pyonephrosis with a perinephritic abscess. In performing a left 
nephrectomy we encountered a large perirenal abscess, which had dissected 
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its way across the vertebrze and great vessels, over to the right ilhopsoas 


muscles and then became localized to the retroczecal area. 


The ditterence between the two sides can be accentuated by examining 
the patient first in the sitting and then in the standing position. If the ab 
scess is large, the entire ihocostal curve may be obliterated. Palpation some 
times produces pitting of the tissue due to the local inflammat 


rV cedema 


Deep seated tumors which cannot be palpated may often be outlined by per 
cussion as the inflammatory mass produces a local increase in dullness 
Blood changes—Leucocytosis is usually present, and in only five cases 


of avirulent intection was it normal, the average count being 17,000. In six 





I 5 Fic. 6 


FIG Pyelogram showing actinomycosis of kidney and perirenal tissue; the pve 
show any evidence of infection 
Fic. ¢ Pyelogram showing duplex kidney with hydronephrosis of lower pole. associated wit 
I 


riti | lhe abscess was drained and a heminephrectomy performed 


g s 





cases in which the septic course suggested a bacteremia, blood cultures were 





made, all of which were negative. In those cases in which changes in blood 
urea, uric acid, creatinin, and serum proteins were noted associated renal 
disease was present, which accounted for the disturbance. 

Cystoscopy and Rontgenography. Cystoscopy with ureteral catheteriza 
tion, differential renal function tests and réntgenographical studies should 
always be made as they occasionally reveal the existence and degree of asso 
ciated renal disease. In our series, routine cystoscopic and pyelographic 
studies demonstrated six cases of pyonephrosis, three of nephrolithiasis, two 
of ureteral stricture, two of duplex kidneys with infection, one of renal and 
vesical tuberculosis, and four of inflammatory cystitis which were complicat 
ing an anticipated perinephritic abscess. 
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In this series, pyelographic studies were made in the case 
patients and in only four cases were we able to make a definite 
of a perinephritic infection. In each of these four cases we wt 


demonstrate either a renal or a ureteral fistula communicating 


Té 


abscess. However, in three instances the rontgenologist made a defi 


nosis of perinephritic abscess which additional studies proved to be e1 


Rontgenograms of the bladder, ureters, and kidneys made on 


often contribute evidence which aids in diagnosis, and are especially 


in eliminating diseases which are confused with perirenal infect 
have records of ten cases which were referred to the clinic by local 
who had made a presumptive 
of a perinephritic abscess 
amination of the spine de: 
advanced arthritis of th 
which was responsible for tl 
] 


\ flat plate may show a hig 
abscess or an empyema of th 
thus help to clarify the 
puzzle. 

Alexander,** Beer,” a 
believe that the most valu 
genological finding is the 
of the lateral border of the 


cle by the overlying abscess 





concurs in this view Beet 
phasizes the existence of a lu 
Fic. 7 Intravenous urogram of a pyoneph ; . 
rotic kidney associated with a perirenal abscess osis due to the marked | 
which was not demonstrated by the urogram -_ 
the ilhiopsoas and erector spill 
the spinal curvature being away from the affected sid Nicl 


clinic, maintains that a fluoroscopical study is perhaps the n 
single help in determining the presence of pus in the perinephrium 
strating a fluid curve. While cystoscopical and réntgenographi 


valuable in determining the presence of associated renal diseas¢ 


that sufficient direct evidence is found to make a diagnosis of pet 


abscess per se, as demonstrated in Figs. 1, 2, 3, 4, 5, 6, and 7. 

In a symptomatic review we found that fever, pain, leucocytos 
ness and the presence of a “lumbar mass” were the most reliabl 
findings. We should also attempt to determine whether the prin 


of the perirenal infection lies in a disease of the kidney, spine, 


viscera, or peripheral infection and we should attempt to eliminat: 


incise and drain an abscess without correcting the cause is to appl) 
therapeutics. The reason why so many perinephritic infections 
termed idiopathic is probably due to incomplete studies. 
Course—The sequelez which may result from a perinephriti: 
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out of eighty cases of perinephritic abscess, twenty-six were not rec 
until autopsies were performed. In two cases he made a diagnosis of a1 
abdominal lesion, and in two other cases he suspected acute appendi: 


on exploratory laparotomy he found a perirenal abscess. In on 


which he believed a perinephritic abscess to be present operation 1 
gall-bladder disease. We had similar experiences for in two cases wi 
the abdomen for cholecy stitis and found a perinephritic abscess ly 
case a diagnosis of hemorrhagic renal infarcts was made but on ope 
a perirenal abscess was encountered. In one patient an extensive 

of the perinephrium was discovered post-mortem which could not be det 
clinically in spite of complete urological examination. 

Treatment.—In uncomplicated cases of perinephritic inflammatio1 
incision and drainage is the treatment of choice, and the earlier the op« 
intervention, the better the prognosis. On two occasions we explor 
perinephrium and found a definite induration of the tissues with a 
inflammatory reaction but no evidence of suppuration; drains were 
and twenty-four hours later a purulent discharge appeared with st 
coccus grown from the culture. Krom the above observations it 
seen that early treatment minimizes tissue destruction. 

Conservative renal surgery is the method of choice and it is surpt 


Ty 
228) 81 
| 


see how rapidly a diseased kidney will recuperate if given ar 


One patient had a duplex kidney with a pyonephrosis of the lower 
large perirenal abscess surrounded the lower pole. The abscess was 


and a heminephrectomy performed, and the patient made an unevent 
covery ; repeated urological examinations indicate a normal functioning ( 
at the present time. 

In cases in which a perinephritic abscess has been caused 
carbuncle, it has been customary to perform a nephrectomy but recent 
suggest that a more conservative procedure might be employed. Nefi 
cently reported a series of cases in which he enucleated renal carbun 
after repeated urological examinations he found that the diseased 
regained a good function. (Table V.) He firmly believes that unl 
kidney cortex contains multiple carbuncles conservative surgery is 
Hunt* intimates that many infections of the renal cortex subsic 
perinephritic abscess is drained. If urological studies show the 
kidney to be badly damaged, then a nephrectomy can be performed at th 
primary operation. However, many patients are so extremely ill that 
incision and drainage of the perinephritic abscess is all they can t 
After the general condition of the patient has improved, a second 
phrectomy can be performed if it is indicated. In our series, incisi 
drainage was employed in nineteen cases followed by good functio1 re 
covery, primary nephrectomy with drainage in eight cases, and incisi 
drainage followed by a secondary nephrectomy in three cases; in on 
hzeminephrectomy was performed. It seems that conservative measut 
indicated if at all possible. 
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Rontgenography is useful in demonstrating the presence of co 
diseases, but a diagnosis of perinephritic abscess per se, is seldom n 
this method. 

The treatment is surgical and is governed by the condition of tl 


the location of the abscess, the presence of associated diseases and by 


cations. 
Conservative measures should be employed whenever possible 
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TUBERCULOSIS OF THE UPPER SEGMENT OF A 
DUPLICATED KIDNEY * 
By Watrman Watters, M.D. 


DIVISION OF SURGERY, THE MAYO CLINI¢ 


AND 


Joserpu B. Priestity, M.D. 


FELLOW IN SURGERY, THE MAYO FOUNDATION 
or Rocnester, MINNESOTA 

DuPLICATION of the renal pelvis and ureter, either completely or part 
represents one of the commonest congenital anomalies of the genito-ur 
system. Although cystoscopical and pyelographical studies acquaint 
examiner with the preserice of such a condition, it may first be discover: 
operation. (Fig. 1.) Duplicated kidneys are subjected to pathological 
similar to those of the normally developed kidneys. Since tuberculosis 


the kidney more frequently than any other portion of the genito-uri1 


+ 


tem, one would expect tuberculosis of the duplicated kidney to occur 
ever, tuberculosis is rarely seen at a stage when only one segment 


kidney has become involved The following report is representati 
such a case. 


A woman, aged forty-seven years, registered at The Mayo Clinic Jun 
the complaint of pain in the right upper part of the abdomen and back of tl 
duration. Fifteen months before she came to the clinic, dull suprapubic 


moderate dysuria had developed. Intermittent hematuria had occurred for 


following cystoscopical examination. She had not lost weight recently 

The right kidney was palpable and tender. There were thirty milligran 
each 100 cubic centimetres of blood, and the concentration of hemoglobin was 81 
Rontgenograms of the thorax were negative. A catheterized specimen of uw 


pus, graded 4. Cystoscopical and retrograde pyelographical studies discloss 
duplication of the right ureter and renal pelvis, without crossing of the ureters 


from the upper segment contained pus, graded 4, and function was markedly redu 


lower segment functioned normally, and .its urine was not infected The left 
responded normally to functional tests and produced clear urin Uretera 
passed through both ureters without obstruction. Koch's bacillus was not dem 


June 16 exposure of the right kidney revealed infection of the upper segment 
ing the cortex (multiple small punctate tubercles) and the upper portion of tl 
sponding ureter. Right heminephrectomy was performed (Figs. 2 and 
pathologist reported tuberculosis, whereupon the remaining half of the right kid 
removed. Tuberculosis was not demonstrable grossly or microscopically in th 
portion. Convalescence was uneventful and the patient was dismissed 


day after operation, at which time the wound was practically healed 


Braasch and Scholl* reported [44 cases of duplication of the renal 


and ureter observed in The Mavo ( linic; in six of the cases ney hrect 


* Submitted for publication September 15, 1931 
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was performed for tuberculosis. Although the tuberculosis 


mainly to one segment, in four of the cases, however. micros 


tion revealed that the tuberculous process had spread to t] 


Ithy 


ently healt 


ie adjacent, appar 
segoment 


Perman,* in 1923, and Boeckel and Franck.’ in 


I1QO20, ea ] reports d 
ase similar to that presented here. In both cases tuberculosis s confine 
to the upper segment of a double kidney In presenting their case. Boecke 





| trograde pyelogram of right kidney Complete duplicatior S 
and ureter may be observed 
and Franck! called attention to Franco’s? thesis, published in 1922, in which 


he reviewed from the literature thirteen cases of similar type, in six of which 
the condition was found at nec ropsy, and in five at the time of operation. In 
only two cases was it possible to make the diagnosis by cystoscopical examina 


tion and catheterization 


{ the ureters. Microscopical examination to deter 
mine the presence or absence of tuberculosis was not made in all of the 
cases noted by Perman* in the literature. Papin, in discussing Boeckel and 
ranck’s case, related having operated with L.egueu on a patient who had 


LOLS 








WALTERS AND PRIESTLY 


advanced tuberculosis in one kidney and early infection by Koch’s baci 


one segment of the other kidney which was duplicated. Heminephr: 
on the duplicated kidney was followed by nephrectomy of the other 
patient recovered and remained in good health. 

If one portion of a duplicated kidney is tuberculous, the other s 
seems usually to be involved, and nephrectomy the operation of choic 
the other hand, if the process can be proved definitely to involve o1 





Fig. 2 ; Fic, 3 
Fic, 2.—Kidney with duplicated pelvis Upper segment shows early involvement wit! 
the lower segment is free from tuberculosis 
Fic. 3.—A specimen taken from the upper segment of a duplicated kidney tl 
tuberculous process. 


i 


segment, heminephrectomy may be done if the affected segment is a 
and has its individual blood supply. 
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MALIGNANT TUMORS OF THE KIDNEY 
AND CHILDHOOD * 


By CuHarues G. Mixtrer. M.D 
oF Boston, Mass 
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(2) That aberrant cells of the myotome and sclerotome are responsible for 
growth and that the apparent mixed character is to be explained by the varyir 


titu 
ents which enter into the ultimate formation. (Wéilms.) 

(3) That these tumors are not due to inclusions from extrarenal source are 
derived from the embryonic tissue of the true kidney, this tissue persisting an: ing 
metamorphosed into cellular structures of various types. (Busse, Muus, Ewing 

A fourth theory advanced by Ribbert explains the tumor origin from a totipotent 
blastomere, misplaced at a state of development before the three primitive ive 
have been formed. 

Gross Pathology.—The tumor masses in this series vary in weight from 
100 grams to 1500 grams. They are usually round to oval in shap ire 
enclosed in a thick, grayish-white, connective-tissue capsule whic! col 
tinuous with the external capsule of the remnant of kidney tissu \t one 





Fic. 1.—Showing low-power view of embryoma of kidney. Note tumor 
separated by dense fibrous tissue from compressed kidney 


pole of the mass, often the lower, and extending slightly along one side of 
the mass, there is found a remnant of the original kidney, separated from th 
tumor by dense bands of connective tissue. The kidney tissue varies usually 
from a few millimetres to several centimetres in thickness and often a small 
amount of pelvis can still be recognized. The cortical striations stand out 
clearly and the cortex approximates its normal thickness. The tumor mass is 
usually irregular in external outline and the capsule is always tense and 
bulging. A few rounded nodules appear as elevated portions beneath the 
tumor capsule, distorting the shape of the mass. On section, the cut edges 
evert over the edge of the capsule. The cut surfaces of most of the tumors 
in this series show a striking similarity to one another. The tissue is firm, 
grayish-white to grayish-yellow in color, and is divided into two to four 
large lobules of irregular size by heavy strands of connective tissue, which 
can be clearly seen with the naked eye. Portions of the tumor show discol 
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oration, hemorrhage, and softening in scattered areas, varying from one to 


five centimetres in size. Occasionally, there is found one large lobule com 


posed of numerous small, cystic cavities containing gelatinous material. The 
gross picture usually gives no indication of the particular microscopical varia 
tion of the tumor growth to be expected on histological examination. The 
tumor definitely arises within the kidney and shows its greatest effect upon 
the kidney by pressure atrophy. In one case, approximately two-thirds of 
the kidney remained and showed no gross or microscopical changes It was 


separated from the large tumor mass above by a thick, connective-tissue 
capsule and such a clean plane of cleavage was present that the kidney could 


be separated from the tumor mass with little force, leaving behind an intact 


tumor capsule. More often, the normal kidney fuses gradually into the 


™~ ei e 


., 


* e. — 





tumor. Definite boundaries can be found, however. on microscopical exam 


ination. 


Microscopical Examination rhere is no one typical microscopical picture. Various 


types of cells in varying proportions, distribution, general arrangement, and degree of 


maturity are found [wo extreme pictures of the undifferentiated type are frequently 
noted. The first consists of large numbers of young, undifferentiated cells of the con 
nective-tissue series which grow wildly and with no definite arrangement The other 


shows a somewhat similar picture with young, undifferentiated cells of the epithelial 
series. In other portions of the same tumors, large areas can be found where cells of 
the epithelial type are arranged in tubule formation with lining cells, one to three cells 
deep. These tubules are often round and sometimes elongated or irregular in shape 
Occasionally, abortive glomeruli can be found. The tubular structures are usually sur 
rounded by loose, poorly arranged, connective-tissue stroma. Often papillary ingrowths 
are noted in these tubular structures, and occasionally in the same field, dense masses of 
similar cells growing in cords or clusters without lumina may be found. The typical 


cell in the tubules is hyperchromatic with a moderate amount of cytoplasn \ definite 
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cell outline is present, and the nucleus is usually elongated and vesiculai 
rich chromatin network. In many of the tumors in this series, striated 
muscle cells could be found either rarely or in abundance, and on one occa 
amount of cartilage and bone was present. In two tumors, the predominati: 
was the striated muscle cell, although the other described elements were als 
small amounts. The marked variation in the microscopical picture is the 

ing feature of this tumor. All variations from masses of undifferentiated, wil 
cells with scant stroma to a fairly well differentiated structure containing abort 
and glomeruli can be found. In two cases studied at autopsy, metastases wert 
showed extension paravertebrally, and the other had metastases in th« 

The kidney remnants show essentially normal renal tissue except for th 

of pressure of the tumor on the adjacent renal structures. No extensi 
into the kidney remnant proper is seen. 


The numerous features of gross similarity of these tumors, reg 
their size or histological pictures, suggest that they belong to 
geneous group of tumors arising within the kidney. No one exp! 
the genesis of these tumors can be applied to all of them, and 
decision as to their genesis has not yet been made. To recognize th 
as a definite group distinct from all other tumors in the general 
the kidney, and to apply the name “embryoma” to properly des 
known facts as to their genesis and microscopical and gross pictu 
seem the best way to leave this problem. The adoption of this di 
with a qualifying remark specifying the predominant cell type, 
be the simplest and clearest means of classifying this type of tu 
confusing nomenclature which has arisen in the literature adds 
perplexity to the understanding of this tumor. The designation 
carcinoma has no justification. A prognostic statement from a 
microscopical study of an embryoma of the kidney must be mad 
caution. The histological picture of the tumors removed from 
this series still alive shows no striking differences from the tun 
remainder of the group. Even when tumors are seen which s| 
siderable degree of differentiation, and appear to be comparat 
growing, the prognosis cannot be hopeful with certainty, for tum: 
life, in general, are notoriously malignant in their behavior 

Difficulty may sometimes arise in microscopically distinguishi 
differentiated type of embryoma from neuroblastoma arising from t! 
medulla. Usually, however, the neuroblastoma has a distincti 
characterized by the presence of the large, cylindrical and pyri! 
arranged about a central mass of granular material with “‘rosette’ 
tion. The central granular material can be resolved into very del 
which can be traced into the pyriform cells. The most important « 
the diagnosis of the neuroblastoma is this fibril, which is not to bi 
with the coarser fibrils associated with connective-tissue and neut 
These fibrils are representative of axis cylinder processes. 

Renal malignancies occur in childhood at any age and irrespective 
The vast majority are seen in the first five years of life and it 
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reported repeatedly in the foetus. The youngest case in this series was five 
months and the oldest five and a half years. Either kidney is attacked witl 
equal frequency and occasional bilateral instances have been reported, thoug] 
the occurrence of bilateral tumors in the renal region is more commonly 
encountered in neuroblastoma of the adrenal. 

Metastasis usually takes place by way of the blood-stream and implicates 
the lungs and the liver and rarely the opposite kidney or other organs. Dis 
semination occurs also by rupture of the tumor capsule and infiltration of th 


adjacent structures by tumor-cells. Secondary deposits are of the cellular 


type, the differentiated structures of the primary tumor being rarely found 


In childhood, symptoms of malignant disease of the kidney are g nerally 


absent. In contrast to the sequence of events in malignancy of the kidney 





] 


in the adult, where hematuria is often the initial symptom followed by pait 
and finally by tumor, the course of the disease in the child is silent, the danger 
signal of blood in the urine is practically never seen and the parents’ con- 
cern is aroused at last only by the prominence of the infant’s abdomen or th« 
actual discovery of the mass. As the tumor progresses in size the child be 
comes irritable and evidences abdominal discomfort, but pain is rarely a 
salient feature. A secondary anemia is usually present, constipation may 
develop from pressure of the mass and in the terminal stages there are dila 
tation of the superficial abdominal veins and rapid wasting. Nevertheless, 
it is remarkable in what good general condition a child may be with an 
enormous renal tumor. 
[t has been stated that trauma may be an etiological factor in ret 

neoplasms but no substantiation for such a statement can be found in our 
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series. In one instance, trauma initiated a severe attack of hematuria, but 
the growth was far advanced at the time of the injury. 

The diagnosis is seldom in doubt as the progress of the growth is gener 
ally far advanced at the time of examination of the child. The tumor is 
usually solid, not tender, and smooth or somewhat nodular. Where marked 
irregularity of the tumor and fixation are present it is usually found that 
the neoplasm has broken through its capsule and enucleation is extremely 
difficult or impossible. At times the great proportions of the tumor render 
it immovable and yet the capsule is found to be intact and extension has not 
occurred. When rapidity of growth has caused central necrosis or there 
has been hemorrhage into the tumor, a sense of fluctuation may be obtained 


As neoplasm enlarges it grows along the lines of least resistance ; namely 





Fic. 4. 


downward and anteriorly. At first the colon lies over its anterior surface and 
then gradually the peritoneal cavity with its contents is displaced toward the 
opposite kidney. The demonstration of mesial displacement of the color 
by radiographical means is good evidence of the retroperitoneal charactet 
of the tumor. 

In the differential diagnosis, other renal tumors, such as polycystic kidne} 
solitary cyst and hydronephrosis, should be borne in mind and splenic and 
hepatic enlargements excluded. The malignant tumor of the adrenal medulla 
is at times impossible of exclusion. Neuroblastoma of the adrenal occurs 
with less than one-fourth the frequency of embryoma and is generally chat 
acterized by the extensive metastases to the liver or to the flat bones of th 
skull, particularly of the orbit. Occasionally a case is encountered in whicl 
there is rapid local growth of the adrenal neoplasm with no gross evidence 
of metastasis and in which the silent clinical course and the position of the 
mass simulate the true kidney tumor. 
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MALIGNANT TUMORS OF THE KIDNEY 
Pyelography is usually not necessary to establish the ¢ 
occasionally the early stage ot the disease it may clarify nfuse 
clinical picture, ; occurred in one case in this series. The renal function t 
is of great importance as demonstrating an adequately tunct ng kidne 
on the ve lved . cle In the large renal tumors of childh od 


the tumor occu! 
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‘ 11 
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‘sents renal parenchyma that has undergone fibrous deget 
ure of the mass. [Encroachment of the tumor may obliter 
he renal pelvis and obstruct the ureter \s the neoplasn 


is bilateral or may be sharply limited to one pole of the 


nstration of an ade juate functional test does not necessaril 


1 ] ] ] | 
of an uninvolved kidney on the opposite side riowever, 


I 


ystoscopic procedure in the very young patient, particularly 


lef ] 


ded by a dehnite risk and 1s unnecessary it one contet pl tes 


a transperitoneal nephrectomy, at which time the presence and normalcy of 


in be readily proved. 


] 


ding to operation, evidence ot metastasis should be rule 


pation of the liver and opposite kidney, and by X-ray 
he size ot the mass should be no contra-indica 


as it frequently occurs that a good plane of cleavage may 


nephrectomy accomplished in the largest tumors At 
le was in Abbe’s case of an eight-months-old infant 


a-halt-pound tumor was enucleated. 


The kidney was not 
ise was reported alive and well by Wollstein thirty-four 
on. 

riod under discussion our percentage of nephrectomies has 


mortality has diminished his has been attained by im 


ve and post-operative care and refinements of operative 
along the lines of hemostasis, gentleness of manipula 
tion ot body heat Probably the one factor otf major im 
ing the scope ot nephrectomy, has been the liberal use of 
Iter operation \t the present time | believe 
ases should be explored except those in which metastasis 
extension can be demonstrated 
ration of operative measures, three avenues ot approach 
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[he advantages of the latter route are so marked in my 
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e tumors furthermore, exploration of the liver and thi 
is demed and chromocystoscopy if not pyelography is de 
liminary measure [he anterior extraperitoneal incisio1 


rder of the rectus permits a more extensive operative field 
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The peritoneum may be opened, the abdomen explored and the perit 


incision sutured before proceeding to the enucleation of the tumor: L he 
only advantage of this procedure over the transperitoneal route is a theoreti 
cal one—a lessened likelihood of implantation or dissemination of th 
neoplasm. This theoretical objection to the transperitoneal route, | believe, 
is not a valid one, as in three of the four cases alive and well at the prese 


time, more than three years after operation, | used the transperitoneal 


proach. Certainly the advantages are preponderant, for in addition t 
dominal exploration and adequate exposure, limited intraperiton 
sions can be excised with the tumor. 

Regarding anzsthetic, we have found that avertin used as a basal anc:es 


thetic, 80 milligrams to the kilo. body weight, with a supplementa 





1 


Fics. 4 and 5.—-Medium-power views showing more wildly growing, 
tiated tumor cells without any definite arrangement 


drop ether, is a most satisfactory method in this type of operation as in othe: 
procedures of magnitude on young children. 
Robins, at the 1922 meeting of this society, reported his experienc: 


instances of renal neoplasm in childhood. One child, one year of age at 


nephrectomy, was alive and well without evidence of recurrence twenty 


after nephrectomy. The prognosis in a few recently reported series may be cited 
Kretschmer and Hibbs, 1931, seventeen cases, a child of thirteen months well one and 
half years after nephrectomy, for a mixed tumor. Hyman, 1930, seventeen cases 
boy of nine with hypernephroma, well ten years after nephrectomy. Wollstein, 1927 
eighteen renal malignancies, two patients alive and well thirty-four years (Abbé’s cas 


and six and three-quarters years respectively, after operation. 


Local recurrence is prone to occur, a palpable mass being manifest withi: 
a few months and progressing with startling rapidity. One of the few 


1024 











MALIGNANT TUMORS OF THE KIDNEY 


exceptions to the usual behavior of recurrences was reported by 


where death did not occur until ten years after operation. Walker ha 


while in nephrectomized cases it was 16.8 months. Our experience, 











’ . ‘ ‘ 
contrary, has been that in our cases recurrence has been noted in from three 
to six months and death almost invariably ensues in less than one yeat 
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4 10 mo Male Left Examined 3 
11 1 ber ( ire Nn 22 
ee-OT re ea re j Is 
5 2 I ir i < Examine 
Ha ré n¢ mara ver eCXtre 1¢ U estion ina 
I N cal re rrence P ibilit i i to spina 
ered ike 
2 TABLE II] 
f 
5 Embryoma of Kidney—30 Cases 
Nephrectom 22 Biopsy 
1 Operability 73.3% Operative death 
ie Operative deat s— 18.29, No operation (aut 
7, Died from recurrenc 11 Metastases: lur 
Alive with recurrencs I Extension: 
No evident recurrence 3% month I Adjacent lymp! 
Alive 2 years post-operative with possibly Peritoneum 
n a metastasi il cord I Intestine 
m No recurrence 3 years or more 4—18 . 27, Renal vein 





that the average duration of the disease without operation was eight 1 


nol 
n 
Ol 
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TABLE IV 
Pathological Diagnosis Other Than Embryoma or Neuroblaston 


Number of cases 


Path. Diag. Sex ige Side Operation ( 
(1) Malignant tumor of ep Male 64% mos. Right Nephrectomy 
thelial origin 

(2) Sraall round-cell sarcoma Femal 3 yrs. Left Nephrectomy P 

3) Small spindle-cell sarcoma Make 4 2/12 yrs Left Nephrectomy Re 
4) Invading granuloma (?) Female 19 mos Left Nephrectomy Re 
(5) Hypernephroma Make 42/12 yrs. Right Nephrectomy P 
6) Sarcoma Ma 3 yrs Left Biopsy Re 
(7) Fibrorhabdomyosarcoma Female 4 yrs Right None 


kidney anlage) 


No pathological report availabl Number of cases, 4 


TABLE V 
Statistics for Total Group of 41 Renal Tumor 


Cases deemed inoperable without exploration 
Exploration 

Nephrectomy 

Operability (41 cases 

Operative deaths 

Operative mortality 

Not traced, died or probably died from recurrence 
Living with recurrence eight months post-operative 
Living without recurrence three and one-half months post-operativ: 
Living with symptoms probably not due to recurrence 
Alive and well three years or more after operation 
Two-year-or-more cures (4 or 5 cases 


As a curative procedure, X-ray or radium radiation is 
X-ray as a palliative measure is still used, though I feel that littl 
be expected from its use. 

From collected statistics the statement is made that the combin 
ity from operation and late recurrence is between 86 per cent 


cent. The immediate operative mortality is from 24 per cent. to 40 p 


The statistical data derived from a study of this group of cas¢ 
in the accompanying tables. The operative mortality for the w! 
of nephrectomies was 21.4 per cent., while in the group classed pat! 
as embryomatous mixed tumors it was 18.2 per cent. In the 
nephrectomies there has been but one operative death. The combin 


ate and late mortality in the larger group was in the vicinity of 90 


It is interesting to note that all surviving cases belong in the grou 


definitely classified embryomas, there being four who have lived thre 


or longer without evidence of recurrence, a curative rate of 13.7 pet 
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the group or 18.2 per cent of the twenty-two nephrectomized patients \ 


1 


point of possible significance in the analysis of these few three-year curt 


is that the average age at the time of operation was sixteen months 


trast to the average age of the embryomatous group as a whole, whic! 
thirty months \nother point of interest is that, whereas the tumor in three 
of the cases was of the usual large size, the fourth three-year cure occurre¢ 
in the patient from whom the smallest embryoma of the series was extirpaté 
In ren ral, | be lieve the outlook for patients who have survive two-ve 


period without recurrence is better than in other types of 


recurrence and death so rapidly follow nephrectomy in the vast majority 


renal neol lasms Oo! childhood 


Grateful a owledgment is due Dr. Sidney Farber, pathologist of the | 
Hospital, for the concise description of the pathology and the statement 
ld regarding the origin and classification of the renal tumors of child! 
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SARCOMA OF THE KIDNEY OF THE ADULT 
A REVIEW OF TWENTY CASES WITH A REPORT OF A CASI 
By E. Srarr Jupp, M.D. 
AND 
JosepH M. Donatp, M.D. 
FELLOW IN SURGERY OF THE MAYO FOUNDATION 


or Rocuester, MINN. 


SINcE 1901 at The Mayo Clinic 570 operations (485 nephrectomi 
85 explorations) have been performed for malignant tumors of the | 
In only twenty-eight cases was the tumor sarcoma. In 464 cases tl 
was of hypernephroma or carcinoma, in forty-three cases of epitl 
the pelvis of the kidney, and in thirty-five cases of malignant tu 
kidney ; all the patients in the last group were children. 

Of the entire series, only twenty tumors were proved micros 


be sarcomas arising from the kidney. Retroperitoneal tumors whi 


the kidney or were closely associated with it were not included ight 


the twenty cases were reported by Hunt and Hager,' in 1929. Th 
of a case observed recently will suffice to emphasize significant factor 


curring in the course of the disease and its treatment. 


A man, aged forty-six years, who came for consultation July 20, 193 
of pain in the upper left side of the abdomen of two months’ duration. It 
onset and radiated to the left lumbar and left inguinal regions. The attach 
five days, and was followed by dull, constant pain, at times associated wit! 
had not noticed hematuria and had not had any urinary symptoms 


The patient weighed 172 pounds. His weight had remained stationat 


blood-pressure was 130 and the diastolic 90 in millimetres of mercury \ 
felt in the region of the left kidney. Urinalysis showed albumin grace 
granular casts, pus graded I, and no erythrocytes. The concentratio: 
was 93 per cent.; leucocytes numbered 8,300 in each cubic millimetre 
Wassermann reaction of the blood was negative. A flat réntgenogram 
ureters and bladder showed a large shadow in the region of the left kidney. | 


examination revealed a mass suggestive of a solitary cyst, although th 
neoplasm was considered probable. There was a marked ptosis of the right 
this did not interfere with its function. 

Left nephrectomy, performed July 27, 1931, revealed that a large tumor 
destroyed the kidney (95 per cent.). The pathologists reported fibrosarcom: 
It weighed 1,200 grams and measured fifteen by fourteen by thirteen centimet: 
cells were present. (Figs. 1, 2 and 3.) 

Convalescence was uneventful and the patient was able to leave the h 
twenty-fifth day after operation. He was given a series of RO6ntgen-ray tr 
before returning to his home \ letter received four months later stated that 


Was gor vd. 


* Submitted for publication April 6, 1932. 
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The sarcomas of the kidney of adult patients were equally divided among 
the sexes ; ten patients were men and ten were women. The youngest patient 
was aged sixteen years and the oldest was sixty-eight years; the average age 
was forty-three years. The most common symptoms were pain, hematuria 


and loss of weight. In only five cases were there any symptoms referable to 


the bladder. Seventeen of the patients complained of pain; eleven stated 
that it was severe. The majority of the patients had noticed pain for less 
than a year. Sixteen had lost weight; the average loss was twenty-four 


pounds. In seven cases only hematuria had been observed and in six of 
these it had been present for less than a year. A palpable tumor was demon- 
strable in eighteen cases at the time of our examination. Six of the patients 


had detected the tumor before coming to the clinic. Some albuminuria was 





Fig. 1 Fibrosarcoma which has almost destroyed the kidney 


present in fourteen cases, pyuria in thirteen, and microscopical hematuria in 
seven. ‘The studies of the blood did not reveal anything of significance. The 
concentration of hemoglobin was estimated and averaged 66 per cent. 

\ positive diagnosis of renal tumor was made by cystoscopical examina 
tion in fifteen of the twenty cases. In one case the diagnosis was pyonephro- 
sis. In another it was pyonephritis, which was thought to be sufficient to 
require surgical interference. In two of the cases cystoscopical examination 
was not done. In one case cystoscopical examination was carried out but 
failed to reveal the true condition. 

Nephrectomy was performed in nineteen of these cases. In one case 
exploratory operation and biopsy were carried out. In eight of the twenty 
cases Rontgen-ray treatment was given post-operatively. The left kidney 
was the site of the lesion in eleven cases and the right kidney in nine. 


1029 








JUDD AND DONALD 


Six of the tumors in the series were fibrosarcomas. Six were diag 
as sarcoma and the character was not specified. One tumor was a round 
celled sarcoma, one a mixed-celled sarcoma, one a myxosarcoma, one a fib: 
myxosarcoma, one a liposarcoma, and three were spindle-celled 


One of the specimens contained fibrosarcoma, graded III, associat 


ea Wi 
adeno-carcinoma graded II in the same kidney. The specimen weigh 
1,675 grams. Most of the twenty tumors were large; one weighed 
grams. ‘The average recorded weight was 1,262 grams and the average ' 
was fifteen by fourteen by twelve centimetres. In only two cases was ther 
any suggestion that the tumor might have arisen from the capsule of th 


kidney; the remainder apparently arose from the connective-tissu: 
work of the substance of the kidney. 





Fic. 2,—Character of fibrosarcoma is shown Fic 


3.—Character of cells, tun 

mitotic figures are sl 

The prognosis, in cases of sarcoma of the kidney, is very poor hr 
of this series of patients died shortly after the operation. Most of th 
occurred within the first year after operation. One patient lived eight y 
and then died, supposedly from pulmonary tuberculosis. Anothe: 
was reported to have died from pneumonia one year after operation. (n¢ 
is living six years and three months after nephrectomy for fibrosarcoi 
graded II. In this case the surgeon recorded the fact that it was impossibl 
to remove all of the malignant tissue. A series of Réntgen-ray tr 
was given post-operatively. Recently the patient stated that he has 
thirty-five pounds. However, he reported the presence of a lum) 
operative site, but it is not increasing in size. One patient is living tw 
and three months after nephrectomy and one is living four months 
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Sarcoma 


of the kidney of the adult 


eases were observed in 


thirty years at the clinic. 


T 
Ol 


these tumors arise from the supporting tissue of the 


stance 
kidney rather than from the capsule. Usually, the tumor is d it 
be palpated 'ibrosarcoma is the type most frequently see: In our seri 
pain and loss of weight were the prominent symptoms lhe ultimate pr 
nosis in cases of sarcoma of the kidney is poor: only two ents of 
group lived more than three years; most of them died within a year o 
time they came tor treatment Nephrectomy followed by Ro: tore re 
ment seems to be the procedure of choice 
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STANNOXYL IN THE TREATMENT OF CHRONIC RECURRING 
OSTEOMYELITIS 


By Jacos E. Kier, M.D. 


or CuicaGco, ILL. 











FROM THE DEPARTMENT OF PEDIATRICS OF THE NORTHWESTERN UNIVERSITY MEDICAL SCI 


One of the most annoying and unsatisfactory conditions for th 
to treat is the residual chronic suppuration, associated with sequestrum 
sinus formation, which are the usual sequel after an attack of acute ost 
myelitis. These patients cannot be weaned from the hospital and dispens 
and come back repeatedly for reoperations. At best the majority 


of semi-invalidism. If they have a persistent discharge from sinuses thet 


is usually a marked secondary anemia and not infrequently amyloidosis. At 
present the surgical methods leave much to be desired. The radical chiselins ' 
and gouging of the affected bones and widespread exposure of tl fe 


areas do not permanently cure these cases. The maggot treatment whic! 
becoming popular is intricate and involves more surgery. Under these « 
tions it should be highly desirable to have some chemo-therapeut went 
which may be taken orally and which is deposited in the reticulo-e1 

of the bone-marrow, where it might exert a bactericidal action. In t 
nection it is of practical interest to refer to the report of R. Gri 

A. Frouin,' who, in 1917, carried out some valuable studies on the effe 
tin-oxide and metallic tin on staphylococcic infections. They found t 


the French province of Beauce the tin miners never suffer from furun 





and that powdered tin is a popular remedy against this type of infe 
These authors have studied the action of tin on the staphylococcus and o1 
animals. They have shown that tin and its oxide are absorbed by the dig 
tive tract, that it is quite harmless to the organism, and also that 
therapeutic action in staphylococcie septicemias. They successfully treat 
two cases of furunculosis, one case of chronic osteomyelitis, and on 
compound fracture of the femur associated with suppuration by th 
tration of a mixture of tin-oxide and metallic tin (stannoxy] ). 

In a small series of five cases under my personal care the results hav 
been so notable that I feel it desirable to report briefly the benefits which 





lowed the oral administration of tin preparations in individuals sufferi 
from chronic osteomyelitis. 


Case I—F. K., at the age of twelve years, June 20, 1923, was admitt 
Michael Reese Hospital with symptoms of acute osteomyelitis in the left tibia 
tibia was opened and drainage established. The impression of the surgeon at the 
was that the osteomyelitis was due to streptococcal infection of hematoge 
His condition was very serious and necessitated hospitalization for one year due t 


) 


' Gregoire, R., and Frouin, A.: Action de L’Oxyde D’Etain et de L’Etain Metall 
gull. Acad. de. Med. Par., vol. Ixxvii, p. 704, May 29, 1917. 
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plications and reoperations. Since his discharge from the hospital in July, 1924, the 


patient has had acute exacerbations at times, which have necessitated re-hospitalization 
and reoperation, including seven sequestrectomies. 


June 18, 1930, he again developed an area of acute inflammation in the upper third 
of the left tibia, a type of reaction which had previously required reoperation. He was 


given stannoxyl, two tablets four times daily by mouth. Within five days the inflamma 


tion had completely subsided. The patient has been completely well since then, is in 
good general condition and is well enough to participate in athletics 

Case II.—S. S., admitted to Michael Reese Hospital in June, 1926, at the age of 
twelve years, with an acute osteomyelitis of the right femur. \t operation drainage 


was instituted by wide exposure of the femur on its lateral aspect \fter 


| 


months in the hospital he was discharged December 6, 1928, he was readmitted 


with 
a recurrence in the same bone associated with fever, (102). At this time by operation 


the upper and lower sinuses were connected by making an extensive gutter in the 





I i. Fic. 2 
I S. S., healed scar after stannoxyl treatment of osteomyelitis 
| A. W healed scar after treatment of chronic osteomyelitis with stant 
intervening femur He was discharged March 26, 1929, with drainage still persisting 


trom the wound. He was readmitted December 19, 1929, with another exacerbation. 
\ sequestrectomy was performed. He was discharged January 9, 1930. Since then the 
patient has been visiting the dispensary where La Porte dressings have been applied 
Chere has been a persistent discharge from one sinus for the past two years. The 
patient's condition was poor at this time, showing signs of secondary anemia and a 
marked acne on the face. 

February 7, 1932, the local applications were discontinued and oral treatment with 
stannoxyl was started. The dosage was two tablets every four hours. February 17 
the patient stated that there was less discharge from the sinus and that he felt better. 
His weight at this time was 135 pounds. February 25 he reported a progressive diminu 
tion in the amount of discharge. March 2 the discharge had become sero-sanguinous ; 


weight was 136 pounds. March 9—wound practically healed; slight scab over sinus; 
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weight 137 pounds. The facial acne has completely disappeared. April 7 
pounds ; no discharge ; wound healed. (Fig. I.) The patient volunteered th« 
that he felt better than at any time in his life; that he does not get tired 


Case III.—A. W., male, aged nineteen years, was admitted to Michael 


pital at the age of seven years with an acute osteomyelitis of the left fe 


‘ 


as 


' 


February 24, 1931, he had been subjected to eight sequestrectomies. He was 


1 


with this note: That the osteomyelitis was still present and that hi 


amyloidosis. When I examined him February 10, 1932, he had five sinuses 


thigh. There was an extensive operative scar over the lateral aspect of 
and over the left hip. There was one large discharging sinus about 
extent at the lower end of the scar. There were three smaller disch 
about the hip and one small sinus on the internal aspect of the thigh ne 
The left thigh presented a flexion and abduction deformity at the hip of ab 
dressings showed a profuse, thick, greenish-yellow discharge 

February 10, 1932, he was given stannoxyl, two tablets every four 


ary 17 the wound looked better, although there was still the same amount 


February 25, weight 140 pounds; less discharge. March 2 wound was m 


the three small sinuses about the hip were closed; weight 140% pounds. M 
sinus down to one inch in width; weight 141% pounds, feels better. M 
charge has sanguinous nature; wound smaller. March 30 wound smaller 
discharge; weight 143 pounds. April 7 wound rapidly healing; weight 
(Fig. 2.) 


In the previous two cases it was noted that there was a marked impr 


the general condition as shown by the rapid gain in weight. In the f 


beneficial effect was also noted on the facial acne. There was a marked 
observed on the sinuses. When the healing process is advanced the d1 
sinus assumes a sanguinous appearance 

Case IV.—J. O., female, ten years old, was seen in consultation wit! 
through whose courtesy this case record is presented. The patient 


osteomyelitis of the left femur. November 15, 1930, she was operated 
osteomyelitis was found in the lower third of the femur, with strippir 
osteum from the posterior surface of the femur at the linea aspera. She 
April 5, 1931, with some purulent drainage still present from the oper 
May 5, 1931, X-ray examination showed the presence of three small 
abscesses in the lower end of the left femur. By May 10, 1931, the w 
completely. A tonsillectomy was done May 27, 1931. September 23 
recurrence; the thigh sinus reopened; X-ray revealed a small cortical 
abscess of the femur. At this time the patient was placed on the stant 
eight tablets daily. The sinus was completely closed by October 5 
have been no recurrences since 

Case V.—Mrs. P. M., azed sixty years, is reported through th 


G. G. Herpe. She was seen February 1, 1931, when she was 


Di 


arteriosclerotic gangrene of the fourth toe on the left foot After atte 


treatment it was found necessary to amputate the toe. The wound ren 


drained constantly, the adjacent part of the metatarsal bone having be 


A sequestrum formed and a sinus developed with an opening on the sol 


The sequestrum was removed, but the sinus continued draining. In M 
tablets were given, six daily. Within four weeks the discharge had 
sinus had closed. 


In this brief series there has been no doubt as to the marked 


effect of tin and tin-oxide in chronic suppuration involving bone tissu 


To determine whether tin exerts a direct bactericidal effect on 
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[ added tin-oxide and tin to several Petri dishes of agar. These plates were 
inoculated with Staphylococcus aureus; the staphylococci grew luxuriantly on 
this medium and showed no difference in amount or quality of growth from 


the control plates Probably it exerts its therapeutic action through th 
reticulo-endothelial system, as is apparently the case with some ot! 
drugs of great therapeutic value such as salvarsan and bismut 


CONCLUSION 


lreatment ot five cases indicates that tin-oxide and met 


sa ; 
i ( Ll! exert 
a marked curati 


ve effect on chronic osteomyelitis with persistent sinuses and 
suppuratiot 


2) Ihe treatment is conservative, harmless and apparently effective 
(3) The effects in the limited number of cases reported aré 
3 I 


SO POSItive 
1 ] , > - } ] 
that wide1 more tests should be made and the results recorded 
N . 1 comes in 3 grain tablets of the following p netal lic 
12 xide—7 amylum 37.5%; sucrose 12.5% 
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POST-PYLORIC ULCER UNDER THE THERAPEUTI } 
MANAGEMENT OF INTERNIST, RADIOLOGIST 
AND SURGEON * 
By Freperic W. Bancrortr, M.D., ann CuHarites W. Lester, M.D 
or New York, N. Y. 





FROM THE SURGICAL SERVICE OF THE FIFTH AVENUE HOSPITAI 
TuHeE combined efforts of the internist and surgeon have great! 
the morbidity and mortality in diabetes and toxic goitre. In contrad 





1 


to this policy, it may be stated that in lesions of the duodenum 

and surgeon have in general directed their energies in attempts to pr 

which could muster sufficient statistics to damn the end-results of 
Four years ago, at the beginning of my connection with the Fift! 

Hospital, Doctor Tenney, chief of the medical service, Doctor ( 

ology, and the surgical department decided we would attempt to 

our combined efforts would improve the therapeutics of duodenal 

was decided that there should be no operation upon the ulcer unk 

of the three voted in favor of this procedure. The general precept 

lished in favor of operation were: first, failure of cure after adequ 


therapy; or, second, radiological evidence of the likelihood 


In addition, the surgical department agreed that it would remove 
foci of infection if this were recommended by the internist and 


This in general means that tonsils, teeth or appendices would 





without operative interference upon the ulcer. The medical 
agreed that it would work in harmony with the surgical depart 
only in the pre-operative preparation of the patient but also in th 
tive and post-hospital management. The radiological department, 
stimulus of Doctor Cole and Doctor Pound, has made a thoroug 
the anatomy, physiology and motor phenomena of the gastro-inte 
in association with the patient’s clinical manifestations. ‘Therefor 
and cooperation of this department are great aids in the general 
therapy. While the question may be raised whether or not the 
should do more than describe the actual defects seen, it may bé 
stated that in our individual situation the therapeutic advice of 


logical department has been of great value. When an operation | eel 





performed, the radiologist has attended the operation, scrubbed 
he could inspect the lesion and palpate it, and if a specimen wer¢ 
he has taken the specimen and by immediate injection maintained th 
as seen in the living body. He has studied the gross pathology of th 


as well as the microscopical. This department has also been very 





in the taking of follow-up films and in the duodenal operative 


* Read before the New York Surgical Society, March 9, 1932 
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personally seen the return post-operative cases in follow-up and has attempted 


l 
to estimate from an impartial point of view the clinical results In a com 
hination where the surgeon and internist may take opposite views relative to 
therapy to be adopted the radiologist has often the decidit x vot He has 
the advantage of having seen the results of numerous methods of treatment 
in the hands of a wide number of physicians and surgeons, and he is an 


impartial observer in that he is not under obligation to either medical or 
surgical therapy. 

\s this report deals with the surgical phases of duodenal ulcer, no attempt 
has been made to evaluate the results of the purely medical therapy. This 
article deals mainly with: (a) The follow-up results in cases where the 


appendix has heen removed in patients suffering from symptoms sugg 


estive 
of post-pyloric ulcer, with radiological evidence of pylorospasm or ulcer ass 
ciated with radiological evidence ot pathology of the appendix or czcum; ) 
the analysis of the mortality and end-results of operation upon the stomach 
or duodenum for post-pyloric ulcer he material for this analysis is taken 
from: (1) The cases reterred to the surgical division by the medical depart 
ment for appendectomy. 2) The post-pyloric cases upon which operation 
has been performed by the senior author. ‘This latter plan has been adopted 


because a more careful analysis can be made of the pre-operative indicati 


and the follow-up 


In cases of pyvlorospasm or duodenal ulcer the indications of radiological 
| | g 

evidence Ol pathology ot the appendix have been based on the following evi 

dence: first, deformity of the cecum; second, retention of barium for mort 


than 120 hours in a fixed appendix; third, a local point of tenderness over the 
appendix when manipulated under fluoroscopical control; fourth, fixation o1 
angulation of the appendix; fifth, fecoliths remaining coated with barium for 
over five days; sixth, non-filling of the appendix by both barium enema and 
meal by mouth is suggestive but not conclusive, as the appendix may have 
hiled and emptied between the periods of examination, and here clinical evi 
dence of localized tenderness must also be considered in making the diagnosis 

he surgical department has removed the appendix in twenty cases of 
pylorospasm and thirteen cases of ulcer, when requested by the medical 
department. Irequently operations have been performed on radiological evi 
dence solely, where there was no subjective Oo! objective signs ot appendicitis 
\s the operative procedure has been the same in these two types, they will 
be discussed as a common entity except in their follow-up analysis. Usually 
the surgeon has told the patients in cases of ulcer that removal of the appen 
dix was an attempt to remove the focus of infection or source of irritation 
and might be merely a first-stage procedure, and that later, if improvement 
were not sufficient, an operation on the ulcer might be advised. The incision 
used has been either the McBurney or the right rectus—and the Kammerer 
modification of the right rectus is preferred to the rectus-splitting, in that it 


gives better exposure of the intercostal nerves supplying the rectus muscle. 


In general, an attempt has been made to retract the nerves and not cut them 
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It has been felt that as small an incision as is compatible with the exposur 


‘ 


the cecum and terminal ileum is the procedure to be adopted. 
has been made to explore the region of the duodenum. It has beet 
palpation will miss an ulcer in a large percentage of cases and 
exposure is necessary to be certain of a diagnosis. Visual inspect 
necessitate a large incision, which would delay the convalescence of 
and possibly interfere with a subsequent operative procedur: P 
bands have been freed where they have been thought of sufficient 
create symptoms, and in three cases where there has been marked 
the terminal ileum a free omental graft has been used for periton 
Follow-up on these three cases has been excellent. The appendi» 
removed with a double inversion of the stump, and careful periton: 
There has been no operative mortality. 

Follow-up.—The analysis of the cases wherein the appendi 
removed has been classified as follows: (1) Good, where the patient 
any type of food without any epigastric distress. (2) Fair, wher: 
suffers occasional distress from dietary indiscretions (3) Pe 
apparently the removal of the appendix has had no influence o1 
peutic treatment of the ulcer or pylorospasm. It may be stated 
classification of the end-results it is difficult to evaluate an appendect 
is well known that there are long periods of remission in ulcer ar 
many ulcers are cured by purely dietary measures. Recognizing 
we have tried, so far as possible, to classify the results as fairly 

These cases have been followed for at least one year to rule 
sibility of early recurrence. 

Appendectomy for Ulcer or Pylorospasm.—There have been el 
of ulcer for which appendectomy alone was done. Of these, two 
the follow-up. Of the others, five are good, two fair and two poor 
good cases all had definite pathology in the appendix as evidence: 
adhesions and fecoliths; and all had extensive adhesions around 
terminal ileum. Of the fair results both had kinked adherent appet 
there was little or no involvement of the cecum and ileum. Of 
results one had fecoliths in the appendix and the other had 
abnormality. In the two lost cases the appendix did not show a: 
mality at operation. If any deduction can be drawn from this sn 
of cases it might be said that the benefit of the operation is in dire 
tion to the amount of abnormality in the appendix, cecum, and termi: 

There were two cases in which the X-ray or the operative fi 
cated a healed ulcer. The results were good in both cases and i: 
adhesions between pylorus and gall-bladder had to be freed. I 
were also pericecal adhesions and in the other there were adhesior 
the appendix. 

There were twenty cases of pylorospasm as shown by X-ray. T'! 
were : Good, eleven ; fair, five; poor, none; not followed, four. Fiv 
had adhesions of terminal ileum and cecum in addition to abnor 
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the appendix and the result was good in four and fair in one. All the 
had some abnormality but limited to the appendix. 


others 
The appendix is con 
sidered to be normal when it shows adhesions, kinks either from adhesions 
or short mesenteriolum, constrictions, or fecoliths. Little importance is 
attached to simple obliteration without some of the other abnormal features 
mentioned [wo cases in this group also had cholecystectomy performed 
One case is lost and the other is rated as good. 


Total Good Fair Poor Not 


ers 11 5 2 2 2 
Healed ulcers ; 2 2 
Pyloroplasm 20 1} 5 0 
| | | v lost cases 
Ulcers 64% Is% Is% 
| I lasn 50% 21% 
Operations for Duodenal Ulcers.—With a system such as has beet 

idopted at the Fifth Avenue Hospital, it is obvious that the number of cases 


coming to the surgeon will be relatively small. On the other hand, this series 


comprises cases that have had a long course of medical treatment and ar¢ 
medical failures. Follow-ups on these cases should not be compared with a 


, 
med 


lical series, which may include duodenitis, superficial ulcers and early 
penetrating ulcers, 


! 
In all, twet 


these patients had had a previous suture « 
holecystostomy and one a previous cholecystectomy. There was 1 


ty-five consecutive cases are included in this report. Two of 
yf a perforated ulcer, one case a 
| revious ¢ 
immediate operative mortality in this series. One death a year and a half 


post-operative 1s reported in the follow-up analysis. 


[ypes of operations performed were: Gastroenterostomy, one case for 


ul cs. Ww ith marked yvloric obstruction ludd yvloro lasty. three cases. 
Pp) : P} | 
Subtotal 


he aled 


gastrectomy with a retrocolic Polya anastomosis, two cases. Sub 
total gastrectomy with a Finney modification of Billroth I] end-to-side gas 


troduode nostomy, two cases. Modified Devine operation of antral exclusion 


with Polya retrocolic gastrojejunostomy, seventeen cases. 


[he type of operation has been planned from the pre-operative study of 


the X-ray plates, the patient's symptoms, and the findings at operation 
Where ulcer has appeared to be large and the deformity marked but where 
there has been what appeared to be a mobile duodenum resection has been 
done with the Finney modification of Billroth II]. Where the 
beforehand suggested that there was a small ulcer on the anterior surface, 
a Judd pyloroplasty has seemed to be the operation of choice. 


ev idence 


Gastroenteros 
tomy has been used only once in this series. The majority of cases treated 
have been chronic, without retention, recurring after medical treatment, and 
therefore it was considered advisable to either resect the ulcer or exclude it 


from the food current. By far the greater number of cases have been oper 


ated on by the modification of the Devine method of pyloric exclusion. This 
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operation has seemed to combine the good points of the resectior 
marked lessening of the operative risk. As the operation has been t 


described elsewhere, only a brief description will be given here.* Thi 


is transsected just proximal to the re-entrant angle. The mucous 
is coned out of the antrum down to the pylorus and removed.  1T’ 
membrane at the pylorus is inverted and sutured and the antru 
with several purse-string sutures. A _ retrocolic gastrojejunostot 
Polya type is then performed with a very short jejunal loop. Ai 
is so arranged that the proximal portion of the jejunum is sutur 
transsection of the stomach beginning at the lesser curvature. | 
tages of this procedure are that it leaves a very satisfactory closuré 
pylorus, the ulcer is placed in an alkaline field at rest, there is not 

of attempting excision of an ulcer adherent to the pancreas, and 
essary to ligate the vessels of the lesser and greater curvatures 
areas of transsection. 

In the cases operated on by the Devine method, there have 
post-operative complications of considerable moment, which wer: 
utable to the operation per se. One patient had a very stormy cor 
and was readmitted to the hospital a year and a half later witl 
jejunal obstruction. Jejunostomy was performed. She apparent 
ered and returned home, but was readmitted about three week 
another intestinal obstruction. A lateral enteroenterostomy wa 
but she died of obstruction and peritonitis. Post-mortem « 
revealed a hernia of the proximal loop of the jejunum just distal t 
into the lesser peritoneal sac through the gastrocolic omentum post 
anastomosis. In reviewing the history and post-operative follow 
seems evident that this herniation had occurred immediately post-opet 
In this particular case the transverse mesocolon had been sutu 
anterior surface of the stomach but not to the posterior. It is 1 } 


say that since that time care has been taken in suturing the m« 


‘> 


only to the anterior but to the posterior surface of the stomac! 





the stoma. 


The second patient had gall-stones, as well as duodet 


simultaneous cholecystectomy was performed. He developed post 
a biliary fistula, ran a stormy post-operative course and sub 
common-duct drainage was performed with a T-tube. He is still 
tube, is gaining weight and has no gastric disturbance, but ther 
evidence of common-duct obstruction. 
It is felt that the absence of mortality in twenty-five consecutiv: 
operation for post-pyloric ulcer is attributable to careful pre-oper 
ration, meticulous post-operative care and very close cooperation of the 
*A modification of the Devine operation of pyloric exclusion for ducé 
American Journal of Surgery, May, 1932. 
7 Since the submission of this article the T tube has been removed, t! 


gained z5 pounds in weight, has no gastric disturbance and feels well 
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medical department with the surgical department in the post-operative man 
agement. We believe that the Levin tube, inserted through the nares immedi 
ately post-operative, with instructions that the stomach shall be washed every 
two hours, is a life-saving measure. By this means old blood clot is remov: 
and gas distention and vomiting post-operatively are prevented. 

Charts I and II show the details of pre-operative and post-operative 
treatment. 

The medical department have made rounds on the post-operative patient 
daily, as they would on medical cases, and in several instances have institt 
post-operative therapy, which has seemed to prevent mortality. 


Follow-up—tIn analyzing the foilow-up results, the patient has bee: 















































— 
Pre-op.| Day of | lst day 2nd day 3rd day 
Op. post-op. post-op. post-op. 
Aq. 1 oz. Aq. 2 oz. 
pep.mk. 1 oz, pep mk. 2 oz, 
FLUIDS BY MOUTH /|Forced None Aq.loz. alternating alternating 
qe he be Oo Ne qa. 2h. 
FLUIDS BY RECTUM |None 3 OZ. 3 oz. 3 OZ. 3 oz. 
qe She} Qe Sh. qe 3 he qe 3h, 
HYPODERMOCLYSIS {Once Once Twice None None 
LAVAGE Twice Qe 2 he] Qe 2 he None None 
ENEMAS AND Enema None Colonic Colonic Colonic 
COLON IRRIGATIONS| twice 
Cuart Il 
asked how soon he was able to return to his normal occupation, what diet 
measures he is following, his personal habits relative to cigarette smoking 
the use of tobacco, gain or loss of weight, and, finally, whether or not h 
would recommend this operative procedure to his closest friend or relati 
should he be suffering from a similar disease. 

The gastroenterostomy case was followed for six months and the: 
track of. At the end of six months his condition was excellent. 

Of the three Judd cases two are excellent and one is poor, in that the 
patient still has symptoms of indigestion and pain if diet is not carefull 
followed. 

In the tour subtotal gastrectomies, one patient has been lost track of 


after three months, at which time he was well. The other three are classed 
as excellent. 

Of the seventeen modified Devine operations two have not gone a suffi 
cient time to judge sufficiently of the follow-up, though well when last seen 
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One died at the end of a year and a half from intestinal obstructio One 


free from any gastric disturbance but is still wearing a T-tube in n 
duct. Of the remaining thirteen cases, eleven are on non-restricted diets and 
feel well, while two have some gas or indigestion if they are carel | 
diet \ll thirt en, when questioned, said they would recommen tne Der: 
tion to their nearest friends or would have it done over again under sin 


ilar circumsta 


CONCLUSIONS 


believe that a close therapeutic agreement between the radiologi 


cal, medical and surgical departments has been of benefit to the patient suffer 


ing trom post ] vlori« ulcer 


] f 


I 
ee rte 
here an appendectomy for pylorospasm has been performed 


NECK ynd, W 


upon the recomm«e ndation of the medical and radiological departme nts. results 


have been satistactory 
Third, where appendectomy has been pertormed tor the removal o 
focus of infection or a source of irritability, upon the recommendation of the 


medical and radiological departments, there has been an 82 per cent. benefit 


and an 18 per cent. failure in the cases analyzed 


+ 


Fourth, we believe that the mortality and morbidity of the patients oper 
| 


ated upon tor post-pyloric ulcer have been definitely reduced by the coopera 


tion of the above-named departments 
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THE LENGTH AND POSITION OF THE VERMIFORM APPENDIX* 

A sTUDY OF 4,680 SPECIMENS 

By Donatp C. Couuis, M.D. 

FELLOW IN PATHOLOGY, 
or Rocnester, MINN. 
FROM THE DEPARTMENT OF PATHOLOGY OF THE MAYO FOUNDATION 
Tue length of the appendix as noted in the literature from 186) 

present time is given in Table |. Byron Robinson,”® in 1895, stated tl 
appendix of the male is, on an average, 0.6 centimetre longer than t! 
the female. Fawcett and Blachford,’ in 1900, studied 350 anatomic 
tions and concluded that the appendix of the male is, on an aver 
centimetre longer than that of the female; this was_ substantiat: 


Nowicki,”! in 1909. Dock,® in 1892, stated that in his experience appe1 


TABLE [| 


Length of the Appendix as Given by Various Authors 





Avera 
~ test L s Le 
Year Author Centimetres Centimetres Centimetre 
1861 Luschka . . 23.0 
1888 Ranschoff. . 19.0 
1890 Grauer (Kelly and Hurdon 33.0 
1891 Ferguson... 2.2 10.13 
1892 Clado. 8.0 
1893 Ribbert. 8.3 
1893 Lafforgue 24.0 
1893 Bryant 0.6 8.25 at age 
50 

1895 Berry. 2.1 13.3 8.2 O 
1900 Fawcett and Blachford 8.4 
1900 Lenzmann 22.0 
1903 Huntington 0.5 
1904 Holmes 6-10 
1905 Kelly and Hurdon 9-10 
1905 Weaver (Kelly and Hurdon 21.5 
1905 Blake (Kelly and Hurdon 24.0 
1909 =©Nowicki 8.4 
1913 Deaver. 1.0 23.0 8-9 oO 
1918 Lewis 3.6 20.0 5.3 
1920 =6©Lake 29.4 
1923 Arthur Robinson 1.8 23.0 9.2 ( 
1923 ~—~Piersol 1.0 24.0 8.4 
1924 Davis... 8.75-10 
1927 Royster 2.5 29.4 7.5 
1929 Henke and Lubarsch 28.0 9.5 at age of 

20-30 


* Submitted for publication June 30, 1931. 
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POSITION AND LENGTH OF APPENDIX 


nor! re ver in the Negro race than those found 
‘ neest ppend1x o1 1 ord in ti | t177 . 
pat S ¢ { pel 1 record { iterature y 
by (y;rauer, 1SQo ‘his specimen was 322 centimetres 
1 4y f tormaldehv The next 1 vect ‘ 
fl xe 1 Si Ol I naidenyat rie next ionges Spe 
ret irted b ( ll IQ2Z20; 1t Was 20 } centimetres lor y il 
ae 
fs 1 Ne ed twenty-two years, who had had symptoms 
low irt ( mdomen auring the previous year. and has 
Tt te ¢ icel OT chrot 1¢ } penaici SW } pertorati 
next nges endixX Was reporter D Henke ind iDars 
was IA cel ‘ T¢ OnY init was rou! it necropsy oO} ? 
| 1 " 1; ] 1 4 +} . 
VE who { O 1 Gisease ullrecialé Lilie apper 1X 
1 ] ; 
ihe lengt rie ippendixes nh my s¢ es which represent if 
mi remove rom post-mortem material art ven in lable | 
, 
no t nately OI per ce Ot specimens wert etw 
Cel metres he extremes I le I were O.2 ind IA EG CE 
f ~ j alia <4 
v ve lengt vas 6.2] centimetres Lhe ave 1o'¢ lencgt] t 
‘ 4 >] OH» 1 ’ ] +} +h- 
Oo € maiec W » OK Cel metre 1ongel nat ot the tel 
ter! rl eveloped fetus (st bor \ report S 
ippelr T] 
. LABLI il 
’ 
I 12 2 | 
2 14 0.94 I 
2 SO 1.90 14 
} l4 1.57 15 
4 SS I 
é 452 10.%0 I 
7 45 5 1s 
7 ~ i | Re +( 19 
QO 783 if 7 2 
10 450 5 24.5 
II 43 1.96 r 
} 
| ( Onyves pendix 1n my series Was observed ltl a Ilal { 
] roht > wna ~=- 1-3] “¢ = 
S1X ( Ss, WI eignt was I22 pounds s5 KLUOLTAMS) and W 
- j f F : 1. j 
was I centinit ( He died Ot a disease entirely unreiated to 
ind far a ild be learned trom relatives, he had never ha 
hicl ] , } 


wall of the cz 


formalin was 


colon 

he first cot 
com} leted by Gl 
dissections. Pri 


observations at necropsy or operation, that the majority of appe 


situated anteriorly. 


ve construed as peng reterable to the appet 
yf this appendix and the intimate adhesion to the 


is shown in Fig. 1. Its length after bei 


centimetres ; 1ts tip reached to the hepatic flexul 


rehensive study made of the position of the appet 


stone and Wakeley,” in 1924, who studied 3,000 


us to this, other authors had stated their bel 


a? 


that they are free and hang over the brim ot 
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Gladstone and Wakeley concluded that 0.9 per cent. were anterior or pr 
ileac, 0.5 per cent. were splenic or post-ileac, 27.5 per cent. were pelvic, lyit 
on the psoas major muscle near or hanging over the brim of the pelvis 
per cent. were subcecal and beneath the caput ceci, 69.2 per cent. were post 
cecal and retrocolic, and 0.033 per cent. (one case) were ectopic The po 
tion of the appendix in this series is shown in Table III. Three thousan 
six hundred seventy-six specimens (78.5 per cent.) were situated anteriot 
and 1,004 (21.4 per cent.) were retrocecal. These observations agree su 


1 


stantially with statements made by other observers." * ® 1!) 14) 15. ° 





Fic I Posterior aspect of regions ot the ileocecal and ascending col 
appendix was 24.5 centimetres long when fixed in solution of formaldehyde and « 
to the hepatic flexure of the colon It was intimately adherent to the poster 


of the cecum and ascending colon; its lumen was obliterated 


I believe that the only true retrocecal appendix is one that is either | 


or entirely retroperitoneal and adherent to the posterior wall of the caecu 


SUM MAR) 

A pathologic anatomic study is presented in which are summari 
length and position of 4,680 appendixes derived from post-mortem materi: 
Seventy-eight and five-tenths per cent. of the appendixes were situate 
anteriorly and 21.4 per cent. were retrocecal. Approximately 61 per cent 
were between 6 and g centimetres long. The appendixes of males averag 


0.68 centimetre longer than those of the females. The average length 


the appendixes was 8.2 centimetres. An unusually long appendix { 
centimetres, was noted. In 50.8 per cent. of the cases, appendecton 
been performed. 
at PaBie II] 
Position of Appendix in 4,680 Specimens 
Position Specimens ve P 

Anterior 

Free 3,262 ) 

Bound down in pelvis 370 7.9 

Adherent to mesentery of terminal portion of ileum 44 0.94 

Total 3,676 75.5 
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SURGICAL POSSIBILITIES IN THE TREATMENT OF ANTERIOR 
POLIOMYELITIS 
By ARMITAGE Wuitman, M.D. 
O} NEw YOrK N \ 


| ] f ] 1; 1 “\ } +] recen 1 ox — _ — oe 
| 1D) orthopedic surgery are the recent develo 
specialty mor ectacular than in the surgical treatment of chi tert 
poliomyelitis U average physician and surgeon infantil ralysis 
1 1 ] ; | 4 ana 1 . ar ‘ . ] 
means helpless plaster-ot-Paris and braces. To the averag the 
picture 1s One of even more bitter despair lo the average charlatan it is 
ictu 
’ | | f 1 1 
solden field with limitless possibilities of exploitation. Much « 
POI it] 
+] | facet +] f ; 
pare! exist t only the | ut in the professional 1 ' 
may be expect rom treatment, when it should be begun, ar 
should consis 
| 1 t he ; dpoint the Irthoned tr¢ tment ot pol 
' 
begin the mom« the diagnosis of the disease is made nd conti1 ¢ 


toms | LVé sub na continues unt the tient ind surgeeo! 
that Vv irthe rovement 1s possible he ns ot orthopa 1 
are thre \ e preventio! of de rormity : 2 ) the maintenance it muscu 
lar tone; (3) t maximum utilization of remaining muscula 
muscle trans nd skeletal stabilizatior 

\s to the pathology of the disease, it is an inflammation cet 
about the anterior horn cells of the spinal cord, and either by han 


the cells or pressure about them depriving them of their functio1 e mus 


cles whose efferent nerve impulses are transmitted through those c¢ suff 
a flaccid paral\ Fortunately, a majority of the cells lose tl 
from pressure 1 er than from actual destructio1 hus, as the fi 
tion subsides, ver gradually returns to the secondarily affected muscles 
If. however, d that period deformity had been allowed to 
degree of returt nerve power could restore normal muscle fun 

Som vl rily W ¢ | ( ivided the disease nt 1 ( S 
(] Acute, { 1 vale scent in 3) chronic, and each phas« has it irerel 
treatment 

he orthopa treatment during the acute stage consists in th 
of di mity | may use such a phrase, the immobilization of tl 
affected area. The idea of being able to immobilize a segment of the spinal 
cord may seem fantasti lf we place the aftected limbs in pl istel f-Paris 
we hav assure ourselves that at least as few impulses as possible pass 
throu and by thei passage irritate, the inflamed area lhe same principle 


was applied by Hugh Owen Thomas to the treatment of peritonitis 1 
. ine d betor 1 Ni W ‘ r} \ adem) I Medicine December 
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have no doubt that it was handed on by him to Sir Robert Jones. Unles 
am much mistaken, it is the only treatment that Sir Robert uses 
undoubtedly be insisted upon until all muscular tenderness has disappear 
I think we all agree that muscular tenderness may be interpreted 

that the inflammation in the cord has not subsided. One of the stro 
impressions left in my mind by the epidemic of 1916 was that th 
cases, and those in which the tenderness persisted longest, were thos 
which active treatment had been instituted too early. 

When the acute stage has passed, we encounter from the therapeut 
standpoint the most perplexing period of the disease. Most orthopedi 
surgeons have agreed to set two years as the period of potential 
and feel that, except for correction of deformity, no operative treatment 
should be undertaken during that period. During that two-year period 
first essential is the prevention of deformity. 

Deformity may occur (1) By the force of gravity; (2) by 
action of active muscles; (3) by habitual posture; (4) by functior 
The commonest example of the first is toe drop, caused by the attitude as 
patient lies in bed, plus the weight of the bedclothes. Flexion deformity 
the hip occurs by the unopposed action of the tensor fasciz femoris mus 
which, curiously enough, is almost never completely paralyzed 
posture, as when a completely paralyzed person sits about, ts in 


ficient to cause flexion contractions at the hips and knees. Fun 
as a cause of deformity may be seen when a patient with weaken¢ 
abdominal muscles sits up unsupported, and develops curvature of 
All these factors must constantly be kept in mind, and deformities 1 
vented rather than cured. [| am confident that the profession at 

learned many of these lessons, for since the war I have seen nothing 

pare with the horrible deformities that I saw throughout the Stat: 
epidemic of 1916. 

The form of apparatus that is used will naturally vary accordi: 
training and taste of a particu!ar surgeon, but the end of all of ther 
same, prevention of deformity and protection against gravity 

One of the most vexing questions is that of when to allow the patie: 
up. There is no doubt that overfatigue of a weakened muscle is the great: 
obstacle to its recovery. ©n this theory Doctor Lovett was accustomed 
keep the patients off their feet indefinitely, while they had massage and 
training. I feel myself, however, that the mental attitude of the patient 
of the utmost importance, and that the depressing effect of such pr 
inactivity upon the patient must outweigh its benefit to a given muscle. P1 
vided the affected muscles are properly protected, I cannot see that 
amount of exercise can be harmful. Even when accomplished on! 
the aid of braces and crutches the power of independent locomotio1 
tremendous psychological value to the patient. 

We have now arrived at the controversial phase of the disease. W!| 
to be done during the two-year period that we have agreed to regard 
of potential recovery’ Shall the patient have massage, muscle train’ng, wate1 
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harm to the recipient himself. From the very beginning emphasis 1 
placed upon making the patient independent, and not dependent 
ministrations of his family or friends. 

We now come to the third stage of the disease. We assume tl 
legitimate form of treatment has been tried, that a certain amount 
provement has been gained, but that it is agreed by all, including th 
that he has come to a standstill. 

If possible, before coming to this conclusion, he should have tri: 
form of treatment, excepting the positively harmful quack remedies 
command. ‘There is a tremendous psychological element in this, a 
diseases. Some patients are reluctant to face the truth, and drag the: 
about from clinic to springs, and from springs to Europe for year aft 
Others, more tough-minded, prefer to face the truth early. The so 
given situation is faced, and the necessary adjustment made to it, th 
it is for all concerned. I am strengthened in this belief by my exper 
as Consulting Surgeon to the Veterans’ Bureau. J think it is sea 
exaggeration to say that the only veterans who have made a satis! 
adjustment to their situation are those who have suffered amputatio1 
recognize that their disability is final. The reaction that takes place 
described by Lawrence Stallings in his account of his personal expet 
his book, “‘Plumes.” 

In this connection, however, | must emphasize the great distincti 
must always be kept in mind between treatment of paralysis of muscles 
upper and the lower extremity. The function of the lower extremiti 
support the weight of the body, and any muscle to be an efficient 
locomotion must very nearly approximate its normal strength. After 
operations on the foot, for example, we frequently see return of p 
the muscles of the toes. This gives the patient the greatest encourag 
but from a practical standpoint is of no use whatever. Indeed, it 
harmful, as such muscles may, being unopposed, have just enough p 
produce deformity. In the upper extremity, however, the situatior 
different, as the slightest degree of power in the fingers or thumb n 
a useless into a useful hand. 

The principles of operative treatment are to make effective use of 
ever muscular power remains, and by various forms of stiffening opet 
to substitute stiff but trustworthy for movable but unstable joints 
years ago this end had to be accomplished by the use of apparatus 
however, operation has displaced braces, and internal been substitut: 
external splinting. In the shoulder it rarely happens that all the 1 
attached to the scapula are paralyzed. The humerus may then be fu 
the scapula so that the arm moves with the shoulder. The forearm 
suspended at a right angle on the arm, so that the hand may be brought 
the face and various muscle transplantations may give a useful degree of 
tion to the fingers and thumb. 


Paralysis affecting either the muscles of the abdomen or the back w 


course, result in curvature of the spine. The.spine may be likened t 
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their age, if they are told the truth in advance, they almost never com 
In this connection I wish to point out on behalf of surgeons in gene: 
the necessity of telling children the truth. The screaming terrified ones whi 


are so hard to handle are those who have been assured that th ctor 
wouldn't hurt them, and then have had their fracture reduced wit 

anesthetic. That may be an extreme example, but we all know a few bitter 
surgical facts, for instance, that ether is unpleasant to take, and to con 
out of, and that after appendectomies bellies ache. If children are told thos 


simple facts in advance they usually are delighted to find the reality 
their imagination painted. In any case, the average child wants to be brave 
and given a fair opportunity he will be. But he bitterly resents being 

The deformities affecting the lower extremities are flexion contract 
the hips and knees, knock knees, and every possible variety of defor 
the foot. These may all be relieved by fairly well standardized operativ: 
procedures. It is the practice in some clinics to perform fusion operat 


on knees for dangle or flail extremities. The object is to relieve pati 


their braces. I have never performed the operation without previou mak- 
ing the patient live with his legs in plaster for a month or so to see what life 
with a stiff knee could be. As a result I have performed the oper 

that particular disability only twice in all my experience. Also, 


alectomy and backward displacement of the foot properly performed 
dorsal flexion of the foot is checked at a right angle, will lock th 
extension, so that in many cases braces are unnecessary. 

What I desire to emphasize are the three sharply differentiated phasé 
of the disease, and what we may hope may be accomplished by treatment 
in each phase. If one keeps the pathology of each phase always 
one is less likely to become confused in treatment. No matter how 
neglected the patient or how advanced the deformity, something ma ways 
be done toward improvement 

In favorable cases surgical treatment may entirely mask the eff 
the disease. In worse cases it may enable the patient to discard apparatus 
In the worst cases it can hold out the possibility of independent lox 
The disease this year is not nearly so severe as in 1916. I have not 
years the terrible deformities that I saw then all over the state of N« 

Surely such an improvement must mark a beginning in the education of th 
public and the medical profession. Once they have an understanding of the 
nature of the disease, when it no longer seems the utterly mysteriou 

that it does now, the people will no longer rush frantically fron 

quack sacrificing the fortunes of the family to any one who promis ur 

The public should know that only a small proportion of patients wh 
contract anterior poliomyelitis are paralyzed at all. Of those paralyzed 
large proportion get well. Of those who do not, the ones who are faithful 
and systematic in following the doctor’s orders over long periods of time may 
be greatly improved. Owing to the replacement of braces by surgery only 
a very small number need expect to look, feel or act like a crippk 
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OPERATIVE TREATMENT OF PARALYTIC GENU RECURVATUM 
By Winurs C. Campsecy, M.D., anp Josepu I. Mircnenp. M.D. 


OF Mempuis, Tenn 


GENU recurvatum, or exaggerated hyperextension of the knee, may 
develop following acute anterior poliomyelitis when the hamstring muscles 
and the gastrocnemius muscle are paralyzed and the quadriceps muscle is 


active. The deformity may also result from a compensatory effort to fix 





patella and the patellar ligament Dhe 
ps tendon is divided by a Z-shaped incision 


the knee when all muscles of the thigh and leg are flaccid. Less frequently, 
hyperextension of the knee may occur as a sequel of spastic cerebral paralysis 
or of traumatic or other spinal-cord and peripheral-nerve lesions. A moder 
ate degree of genu recurvatum is not incompatible with good function and 
under certain conditions may even be of advantage in stabilizing the para 
lyzed limb. If extreme hyperextension is present, however, standing and 
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walking become difficult or impossible without the aid of a 
other apparatus. 








a | ETATE 5 


Fic. 2.——-The patella is retracted downward and the cartilage and fibrous ti 
the lower third of the patella An osteotome is used to form a receiving cavit 


An operation for the correction and prevention of hyperextensio1 
knee was described by one of us (W. C. C.) in 1918.1 The mechani 
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Fic, 3.—The patella is inserted into the cavity and sutured in position. The quadrice 
reunited and the joint capsule closed Note the bulging forward of the redundant 
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ciple of the operation iS to unite the lower end of the patella to the 


interio 
aspect of the tibia; the upper two-thirds of the patella are left free to articu 
late with the femoral condyles when the knee is extended. A s op-joint 


thus formed which prevents hyperextension of the knee in the same manner 


as the olecranon process of the ulna blocks hyperextension of the elbow 


The description of this operation 1S believed to have been the first recorded 
instance in which a bone block was used to limit joint motion in paralyzed 
limb, and it was from this procedure that the bone-block operation for drop 


foot was later evolved. 





I i Method of suturing the quadriceps tendon after lengthening Phe 
isert sho w the patella in its new position falls into the intercondylar 
to block extension of the knee-joint 


The technic of the operation as first described is as follows: A linear 
incision five or six inches in length is made over the patella and patellar 
ligament. The incision extends through the skin and superficial tissues 
which are retracted. The quadriceps tendon is divided above the patella by 
a Z-shaped incision. (Fig. 1.) The capsule of the knee-joint on either side 
of the patella is then incised and the patella retracted downward (Fig. 2), 
exposing the interior of the joint. The ligamentum muscusum is divided and 
a portion of the infrapatellar fat pad is excised. The cartilage covering the 
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lower one-third of the patella is removed to the spongy bone Lhe 
tendon and the periosteum are stripped from the anterior surfac 
patella for a distance of one-half to three-quarters of an inch. A 
then made on the upper anterior aspect of the tibia by driving an ost 


vertically downward and prying forward the portion of the tibia ante: 


the chisel. The patella is inserted into the depression on the til 
made, and the periosteum of the patella is sutured to the periosteun 
tibia about the margin of the cavity. (Fig. 3.) The quadriceps te: 
reunited at neutral tension, the joint capsule sutured and the wound cl 





Fic. 5.—Technic of operation when quadriceps tendon is not divided. The 


I 
retracted upward and a flap of bone raised from the tibia, forming a shallow depr 


ess 


layers. (Fig. 4.) A cast is applied holding the knee at 160° flexion 


eight weeks a brace with a stop-joint at the knee is applied and wort 
rontgenograms demonstrate that bony fusion is complete. The posit 
which the knees become blocked must be carefully observed and cont: 


throughout the period of post-operative convalescence. Complete ext 


or even slight hyperextension is essential. If the patella stops extet 


the tibial on the femur before the position of complete anatomic extet 


is secured, the paralyzed limb will still be unstable and the knee w 


when weight is borne on the limb unless the patient supports his thig 


his hand. 


A modification of the original technic, in which the quadriceps te: 
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not divided, has been employed by one of us (J. I. M.) in three cases 
longitudinal or transverse incision is made over the insertion of the pat 
tendon. (Fig. 5.) The attachment of the tendon is freed from the til 
tubercle and the tendon and patella retracted upward, the infrapatellat 
pad being dissected from the tendon and pushed backward into the joint. A 
flap of bone is raised from the upper aspect of the tibia and a shallow depr: 





Fic. 9.—Photograph of Case III, showing bilat Fic 10 Same as Fig. 9 
eral genu recurvatum months after operatic 


sion made in the bone at this point extending up to the articular surfa 


The lower one-third of the patella is denuded of cartilage and tendinous 


attachments and this portion of the bone placed in contact with the denude: 

area on the tibia. The flap of bone is replaced and the fragments of 

cellous bone, removed in making the excavation, are packed around the lowe 

margin of the patella. The tendon is pulled taut and the patella maintaine: 
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in its new position by suturing the tendon to the periosteun 


a lowet level 
Recently Mayer- has described a modification of the operation in whi 
a bone gratt trom the tibia or femur is placed in contact with the uppet 


surface of the tibia and the denuded patella. He reports excellent functi 
results from the procedure Gill has also reported waitatacton ape“ 
lowing the construction of a strong check ligament from the post: 

of th periosteum ol the femur and the fas ia lata Other procedur = 
have been employed are arthro 

desis of the knee and supracondy 


lar ostectomy of the femut 
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{ASI l] I ‘ tee 
years, was ¢ ( August 28, 1923 
Following an attack of infantile paral 
ysis when eight vears old. both lower 
extremities were almost flail On ex i kk ( 
mination she presented bilateral 
equinovarus detormity, exaggerated hyperextension of both knees and 
scoliosis. On September 15, a triple arthrodesis and dri p-foot operatior s performer 
on the left foot; at the same time the routine fusion of the patella to the til vas 
ried out on the right knee. On December 7, a similar operation was performed on thi 
left knee and the deformity of the opposite foot was corrected. Still s 
curvature was partially corrected and the dorsal region of the spine fused ns 
ankylosis of the patella to the tibia was secured in each instance wit! nsiderabl. 
improvement in tunction of the knees At the present time, the girl uses crutches 
except when wall ng very short distances because of the generalized muscular weak 
ness, but the knees are stable (Figs. 7 and 8) and she does not « mpla t pain 
other inconvenience 

Case II] \ boy, thirteen years of age, was admitted into the hos} tal O er 3] 
1923 When six vears old he had had an acute febrile illness which was not diagnosed 
but which was followed by weakness and progressive deformity of both legs Fig 
Examination showed muscular atrophy and flaccid paralysis of both lower extremities 
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with pronounced recurvatum of both knees which interfered greatly with locon 
November 2, both knees were operated upon. On the right side the routine tech 
employed; on the left leg an osteotomy of the femur was done, removing a wedg« 
the supracondylar area with the base posteriorly. The stability of both knees 
improved. (Fig. 10.) However, the functional result on the right leg, in whic! 
of the patella to the tibia was accomplished, was superior to that of the left 
which the osteotomy was performed 

Case 1V.—A girl, sixteen years of age, was seen June 3, 1924. She had had 


- 





Fic. 12.—Photograph of Case VI, showing Fic. 13.—Same as Fig. 12 ter 
genu recurvatum and equinus deformity of the operation 
left foot. 
anterior poliomyelitis during infancy In 1920 flexion contracture of both 
been corrected by operation. Examination showed extensive paralysis of bot! 


ak it 


extremities, the right leg being practically flail below the hip. There was « 


r LIS¢ 


hyperextension of the right knee when weight was borne, necessitating t 


brace on that leg. The operation for fusion of the right patella to the tibia was 


formed June 4, and an arthrodesis and drop-foot operation was performed on tl 
foot. The results of both operations were good, the patient being able to discar 
brace, and she now walks with a less noticeable limp. ~ 
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infantile paralysis when two years old, the left leg was almost completely flac: 
limb was two inches shorter than the right with a dangle foot and hyperexte1 
the knee. A tarsal arthrodesis and drop-foot operation was performed July 
patella was arthrodesed to the tibia on October 7. In this case as in Cases \ 
the quadriceps tendon was not lengthened. Following eight weeks’ immobilizat 
patella was clinically fused and the réntgenogram showed good approximation 
bone production. Motion in the knee-joint is restricted to about 45° flexion, w! 
probably increase. (Fig. 14.) The knee blocks in the extended position, but the 


will continue to wear a brace for several months. 


CONCLUSIONS 


Paralytic genu recurvatum results in most instances from a combi 
of muscular weakness and the static force of weight-bearing. 

When due to anterior poliomyelitis, severe degrees of hyperextensio1 
the knee occur usually in those individuals in whom the paralysis is of sever 
grade and wide distribution. The deformity is often associated wit! 
deformities in the lower extremities and trunk. 

The operation of fusion of the patella to the tibia in selected cases 
a technically simple and reliable method of treatment. Seven casé 
reported, in one of which the operation was performed on both knees 
functional results of the operation are superior to those obtained from 
condylar osteotomy of the femur and are believed to be more pern 
than can be secured from any form of ligamentous fixation. The addit 
surgery required for employing an autogenous bone graft is thought 
unnecessary. Should it be deemed inadvisable to lengthen the qua 
tendon, the patella can be approached from below without entering th: 
joint proper, the procedure then being practically extra-articular. 
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CHRONIC TUBERCULOUS POLYARTHRITIS 
By Morris B. Cooperman, M.D. 


oF PuHi_apEeLpHtia, Pa 


‘ iE ORTHOPEDIC SERVICE OF MT SINAL HOSPITAI PHILADELPHI 


[HERE is scarcely a subject in medicine so difficult of etiologi 


f “¢ 
ation as chronic arthritis. Although a great deal of clinical and experimenta 
lata are available in which highly selective strains of streptococc: e beet 
incriminated, yet in the symptom complex designated as rheumatoid o1 rol 
infectious arthritis the exciting cause can, at best, only be surmised 

It is well known that a specific bacterial excitant from a known focus « 
infection may provoke an acute polyarthritis, maintain possessiot the 
joints and produce the chronic, inflammatory changes. 

In many instances, the removal of the local focus harboring these 9 sms 
and the administration of specific vaccines are followed by a freed r 
recurrences and the relief of the patient from the joint disabilities. On the 
other hand, there are many cases in which the clinical manifestations the 
joints may be indistinguishable from those of the favorable group ; th 
of the chronic local infection, if found, fails to free the patient mm the 
arthritis and the disease progresses. All of us are familiar with such cases 

The reasons offered for these unfavorable results are still controversia 
and speculative. Some attribute it to the persistence of foci of infection 
inaccessible regions; others have advanced the theory that the joints then 
selves may act as secondary foci of infection. ‘This is hardly tet e sinc 
there has been no substantial proof to indicate that joimts can act this 
manner. It is held by an important French school, headed by Ponce 
Leriche, that a large percentage of cases of rheumatoid arthritis 1 
the action of attenuated strains of tubercle bacilli or toxins der ron 
some latent tuberculous focus in the respiratory system or elsewhet \c 
cording to these investigators, the inflammatory reactions, excited this 
form of tuberculous infection, are indistinguishable clinically and rg 


cally from rheumatoid arthritis. 


[ am in accord with these views, as will be illustrated by a report 


small series of cases recently studied 


Historical Bonnet, in 1845, called attention to the transtormat 
+! 


rheumatic joints into true white swelling. The medical writing of thi 


conveys the impression that the clinicians were aware of an ill-defi 


tionship between tuberculosis and chronic arthritis. 
In 1854, Charcot crystallized these views, calling attention to 


mortality from tuberculosis among patients suffering from chronic 


tism. Again, in 1864, he emphasized the important part that scrotula played 


in the family history of patients suffering from chronic, progressiv 


and remarked upon the incidence of pulmonary tuberculosis in su 
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In the early ‘eighties, Grocco, an Italian clinician, pointed out 
berculous patients may develop joint disease without tubercles, cold 
or complete destruction of the joints. In 1892, he reported nin 


tuberculous rheumatism and commented upon the uselessness of sali 
such cases. 


Poncet’s first contribution, entitled “Chronic Tuberculous Rheu 


was presented to the French Surgical Congress in 1897. His view 
great opposition. The existence of chronic tuberculous polyart! 
denied. Patient and painstaking accumulation of laboratory and cli 
with their careful presentation before numerous French societies sti 
clinical interest in this subject and it has won a foothold as clinical 


France and Germany. 


In 1909, Poncet and Leriche published their classic contribut 


“Tuberculous Rheumatism and Inflammatory Tuberculosis,” and ii 


decade many articles and case reports on the subject have appear 


foreign literature. 

In American literature one is impressed by the paucity and bart 
statistics regarding the relationship between tuberculosis and chron 
in looking over the statistics furnished by the arthritic clinics in vai 
of this country practically no mention is made of tuberculous rh 
Neither is any statement made regarding a differentiation betwee: 
lous polyarthritis and the ordinary infectious forms. It is high! 
that, included in their statistics, a certain percentage could be isol 
viding special examinations such as arthrotomy, biopsy studies and 
inoculations were performed. 

A review of the more recent literature gives us an impressive art 


reports indicating that tuberculous polyarthritis is not uncommor 
mention is made of the following contributors to the subject : Edsall 


and Hall, Mouriquand, Mitchels, Valentin, Betchov, Reitter and | 


A. M. Cohn, R. Gautenberg, J. J. Viton, J. A. Cruciain, and L. Char 


MacKinnon. These references are enlightening and show convin 
reality of this clinical entity. 

It should be emphasized that chronic, tuberculous polyarthritis 
evolution, clinical behavior, anatomical and pathological structur 
X-ray, indistinguishable from the streptococci arthritides. 

Early and even advanced cases are exceedingly difficult to plac 
cally and hence are the source of a high percentage of error. 

We are in the habit, because of our academic training, of lool 
tuberculous arthritis as a systemic disease with a tendency to m 
localization, the clinical and pathological characteristics of whicl 
be detailed here. 


When the patient exhibits the disease in a multiple form, whi 
simulate, clinically, ordinary chronic arthritis, we are prone to viev 


berculous origin with skepticism, or, more likely, not to conside1 


because of our preconceived notions of bone and joint tuberculosis i1 
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| 
tuberculous 


s concerned with records of four cases of chron 


This report 
long standing, the discovery of whose true nature was made 


polyarthritis of 
tissue study and animal inoculations 


| 


possible only by arthrotomy, 
CASE | D. B ale, aged torty-e:ght, was admitted to the hospita 1 s TO2S 
suffering trom ic polyarthritis of about eight months’ duration 54 vas 
sudden and the use unknown Dental extraction and tonsillectomy six 1 tl rey 
iously failed to effect relief or cure he patient had had chronic, puln ber 
itiande for many ‘ s: activity was evidenced by the presence ot tubercle bax the 
sputum. Famuil story unimportant and irrelevant 

He was emaciated, anemic, male adult weighing 125 pounds Phe f was 
cedentulous and tonsils were enucleated His chest was of the phthisical type: bot! 
tuberculous process, confirmed by physical X-ra 


In a 





apices wert y 
| P nfilt W eccent ! ‘ and acidophili 
Ci tit is cede et r s olyarthritis 
examinations he eart was normal in si e, shape and position; tones were ot poor 
audible The abdomen was negative The extremities 
proliferati limited 


ul were 


periarticular 
lved joints 


quality—no murt 
exhibited pol irthritis of the infectious ty pe with 
motion, marked arthritic muscular atrophy and typical deformities. The involved 
included the sl Iders, elbows, wrists, phalanges, knees, ankles and tarsals 
swollen and fluctuated on palpation. Diagnostic tap revealed 
be negative 


Phe kne¢ nts were 
which, upon microscopical examination, proved t 


VOCiiow 
| sterile on culture for other organisms. The X-ray examination 


wed bone atrophy 


a loudy > 
normal outline and narrow spaces 
bacilli; urine contained traces 
negative, 


for acid-tast bacilli 


for tubercle 


ot the knee joints 
Laboratory studies showed sputum positive f 
of albumen and casts; blood revealed a secondary ane#mia; Wassermann test, 
and the synovial fluid showed a leucocyte count of 80 to 100 polymorphonuclears per 
H.P.] lhe gastro-intestinal study, including X-ray examination, showed a displacement 
of the sigmoid to the right Feces were negative for parasites, ova and pathogeni 
bacteria Phe prostatic smear showed three to five pus cells per ro (Fig. 1 
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The patient was treated along conventional lines by salicylates, intraven 
of neoarsphenamine for about six weeks, during which time his tempet 
between 99° and 101°; pulse 80 to 110 and respiration 24 to 28. No improvement was 
noted under this treatment 

August 17, 1928, an arthrotomy of the right knee was performed throu 
patellar route. The findings at operation were a thickened, congested synovial met 
marked villous hypertrophy, fibrillation of the articular cartilages, slight | 
tion, disintegration of the internal semilunar cartilage and slight erosion of the articula: 
surfaces of the tibia. A total synovectomy was performed by block dissectior 
was closed in layers without drainage and a plaster case applied from toes 
The case was removed ten days after operation. The wound healed by pr 
The patient was discharged four weeks after the operation and sent to a { 
home for post-operative care 

The patient re-entered the hospital on December 24, 1928, in excell 
right knee showed a norma! outline but marked restriction of movement \ 
was done on the left knee with findings similar to those noted at the fi 
Post-operative course was uneventful, and the wound healed in two weeks 

A diagnosis of tuberculosis polyarthritis was made based upon the hist 
furnished by Dr. Benjamin Gouley, which is as follows: 

The synovial membrane is thickened by cedema and cellular infiltratior 
tubercle or caseation is found, but the entire section is invaded, both diffusel 
around blood vessels, by large endothelial cells, having rather deeply 
pale and sometimes acidophilic cytoplasm. The cedema sometimes has a 
mucoid appearance. Occasional lymphocytes are seen, but generally) 
endothelial cell is present. Another striking feature is the intimal thicker 
arteries. It is not an inflammatory lesion, but rather a swelling and vacu 
media and intima and is identical with the vascular changes seen in tul 
other viscera. 

This patient has been recently discharged from the Hamburg Sar 
having been there for about six months. The knee-joints have retrogré¢ 
now practically in the same condition as they were prior to operatio1 
swollen, boggy, painful and tender. Aspiration disclosed typical tuberculous 
of the guinea-pig inoculation are not yet reported. 

Case II.—H. G., aged thirty-seven, male adult, first entered the hos e & 
1927, with the chief complaint of swollen joints, dyspnoea and generalized ced 
symptoms were of four months’ duration, during which time he had bee: 
confined to bed. 

Previous Medical History.—In 1917 while in military service in Fr 
confined to the regimental infirmary for rheumatism and kidney trouble 
ment these conditions improved. In 1919, he had a recurrence of the al 
which confined him to bed for four months. During the past ten years hi 
attacks of polyarthritis which responded to treatment. 

He is single, denies venereal infection, smokes excessively and has 
drinker at times; family history is unimportant. 

He is emaciated, anemic, male adult. His face is swollen, eyelids ar¢ 
are bad and tonsils diseased. Crackling rales are heard over the entire che 
resonance and distant breath sounds are heard over both bases indicatir pleural 
effusion. The heart exhibits increased dullness to the left; apex beat in sixt! 
heart sounds are distant and muffled. No murmurs are audible. These pl il 
indicate pericardial effusion. The abdomen is negative. The shoulders, elb 
fingers, knees, ankle and tarsal joints are involved in an arthritic process 
infectious type. The wrist and phalangeal joints are swollen and restricted in mobilit 
The knees are swollen, globular in contour, fluctuate on pressure; patella 
mobility is restricted and painful. The ankle and tarsal joints are rigid 


1068 





CHRONIC TUBE 


arked, generalized arthritic muscular atrophy 


and glazed in appearance and pits on pressur¢ 


| aborat Evxramination.—Urine revealed albumen, both granular 
blood chemist rmal; blood count indicated secondary anzn \ 
negative X-ra f chest showed extensive peribré hial and slight 
throughout extending to the apices The hilus regions are mark 
contain a few calcified lymph-nodes. The leit base is obscured by pl 
diaphragm, suggesting an effusion \ small pleural effusion on the rig 
the right costophreni angle lhe heart is enlarged the left; aorta 

He remaines the hospital for about one month during which tit 
ranged between 98° and 10 pulse 90 to 120, respirations 28 to 32 
he improved slight! and at the end of a month left the h spital against as 

During the icceeding fitteen months he re-entered the hospital 
occasions, On e of these admissions his diseased tonsils and teeth we 
these measures | to benefit him in any wa At one time becaus« 
involvement of many serous membranes (pleura, pericardium and sy1 
| Pick’s disease A made 

The knee-joints were tapped several times, yielding a serous « t 
no wnisn ture or smeal imal inoculations were performes 

(on one occa I xygen was injected ‘nto the knee ind followec 
findings were¢ complete filling of the subfemc:ai bursa due to adhes 
the Sat irre¢ ilar nd narrow yom spaces Suggesting cartilagi is 
marked itrop! f the bones 

November 12 929, the right knee-joint was explored throu 
and a total s ectomy was performed Che findings at operatior t 
fluid and a larg: 1antity of débris, cheesy in character, filling the 
[he synovial membrane was markedly thickened and the villi profuse; the 
f the articular rfaces were irregularly covered with a thick laver of ¢ 
Irrecular areas were seen over the lateral condyle and the mesial surf 
exposing bare | Che internal meniscus was disintegrated and the 
destroved : large necrotic villi were present between the joint’s Surtaces 
membrane was < pletely excised and the wound closed in layers without 

The post-operative course was uneventful; healing was rapid and 
excellent. Normal contour was restored; motion was considerably restri 

Pathologica t The specimen contains great many membr 
tissue, having one smooth and glistening and another, rough, ragged and 
These tissues represent parts of a capsule and synovial membran ry 
many pieces of tissue of varying size and shape which can be roughly di 
groups: The on nsisting of very soft tissue which is friable and aln 
in color When torn te pieces it has the appearance of flakes of soap rt 
approximately 27.2 grams The other group consists of pieces of tissue, s 
are lemon-yeliow in color, others pinkish and gray The pink and g1 
smooth and glist ipparently lined with a serous membrane. The yel 
have the characteristics of fat tissue 

Vicroscopi mmination.—The membranous specimens show a det 
with round cells some of the areas there is a very marked proliferatio 
cells, In several fields typical giant cells are seen lhe picture is cl 
chronic, tuberculous inflammation There is also a very marked, acute 
as shown by numerous neutrophilic leucocytes. The snow-white, amorph 
tissue consist of a fibrinous and leucocytic exudate All sections show a 
of plasma cells, and large mononuclear cells of various types 

Further comment by Dr. Benjamin Gouley is as follows: This case sl 


cally a typical caseous necrosis of the articular tissue (pannus 
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interesting to find such pathology in a joint that clinically presented the pi 
arthritis deformans. 

December 14, 1920, a synovectomy was performed on the left kn 
similar to those in the previous operation. The post-operative cours« 


The knee-joints after these operations, while considerably restricted in m« 


to practically very little pain. Their contour was normal. Weight-beari 


WV 


} 


menced two months after admission and for the first time in many mont! 


to stand on his feet. He gained in weight and his entire mental attituck 


a cranky, cantankerous, irritable patient to a hopeful, buoyant individual 


are 
oA 













oo 


~ 








’ 
A 
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Fic. 2 ‘Tuberculous polyarthritis Exposure of kne« int 
cartilaginous erosion of external condyle of left femur and marked 
thickening. 


note in this case is the effect of these operations upon his heart Che 


which had been persistently hurried and weak throughout his entire hos 


slower, more regular and improved in tone. His pulse rate, which had 


between 100 and 120, prior to operation, now ranged between 8o a1 

referred for convalescent care and gained twenty pounds in two months 
During the past year this patient has been under observation in the 

orthopedic clinics of the hospital. Repeated sputum examinations 


for tubercle bacilli, although clinically he has pulmonary tuberculosis 
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CHRONIC TUBERCULOUS POLYARTHRITIS 


CasE III B. P., aged sixty-five, female, admitted to the hospital September 8 


montns 


1930, suffering tron polyarthritis of about six years’ duration. For the past si» 


the leit knee gave a consid rable amount of pain and disability, which failed to respond 
to conservative treatment, baking, massage, salicylates and the like The wrists. fingers 
knees and ankle joints exhibited signs of a proliterative arthritis The left ee cor 
tained fluid. She was a short, stout, aged female, with cedentulous mouth, t s enucle 
ated, subcrepitant rales over both bases; heart enlarged to the left, sounds of p 
quality. Abdomen negative 

Laborato Examination Urine showed a trace of albumen. Wassermann tes 


. — s Ss © 
> ae - Be 





Fic. 3.—Conglomerate tubercle and granulation tissue in case of tubercuious polyarthriti 


negative; blood count, normal; blood chemistry, normal; X-ray examination of kne« 
joints revealed narrow joint space, absorption of articular cartilages, bone atrophy and 
marked soft tissue swelling 


Synovectomy was pertormed on the left knee in the usual manner; Fisher mesial 


incision (Fig. 2 Findings at operation: A large, necrotic, pedunculated fat pad 
occupied a position between the external condyle and the lateral articular suriace of the 


tibia. Synovial ml 


rane was markedly hypertrophied and congested. Lateral condyle 


was covered by a thick layer of pannus which extended over the articular surface, the 


removal of which « x D4 sed bare bone 


Che articular surfaces of the tibia exhibited absorp 


tion and necrosis in various regions, There was complete disintegration of the semilunar 


cartilages and the crucial ligaments were destroyed. Articular surface of the patella 


exhibited punched-out areas of cartilaginous absorption. The wound closed in the usual 


manner; cast was applied from toes to groin. The patient remained in the hospital 
nineteen days; wound healed by primary union. Follow-up in clinic shows that the left 
knee had marked restriction of motion with considerable disability and pain 


Histological report by Dr. Benjamin Gouley is as follows: The synovial membrane 


is markedly thickened by congestion, cedema and a diffuse cellular infiltration. The 
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cedematous infiltrate is filled with large cells, apparently endothelial with deep! 


eccentric nuclei. (Fig. 3.) In some fields lymphocytes form a large percent 
date, but the large cells predominate and often to the complete exclusion of ar 
Their cytoplasm has a slight tendency to take the acid stain. In a few ta 
attached to the synovial membrane definite tuberculous pathology is present 
necrosis, tubercle formation and fibrosis. The small blood-vessels often sh: 
thickening of their intima, leading to spontaneous occlusion as is often seen i 
pathology. 


Case 1V.—F. K., aged forty-eight, female, was admitted to the hos 


19, 1930, suffering from advanced atrophic arthritis of about ten years’ dura 


il 


present illness followed an incision of tonsillar abscess ten years ago. Until 
ago she was able to get around with some disability; for the past five years 


been bed-ridden. Several years ago she was in the hospital for about f 





Fic. 4 Tuberculous polyarthritis Many joints involved 


where every accessible focus of infection had been removed but without 
joint symptoms. 


1s 


lung exhibited amphoric breathing over the right apex; bronchial breatl 


She was an emaciated, middle-aged woman, weighing about 90 pound 


right, middle lobe. The left lung was clear. Heart was normal in siz 


position. Sounds were of poor quality; no murmurs. The abdomen was 
X-ray of the chest revealed parenchymatous deposits in both upper lobé 


71 


A 


apices. Enlarged nodes in the right hilus; calcified nodes in the left, sup: 


region. The right pleura was thickened, diaphragm normal \orta 
and sclerotic. 

The shoulders were contracted against the chest-wall. Elbows were 
flexed and partly ankylosed. Wrists were boggy and swollen; phalanges w 
shaped, hyper-extended and relaxed. The knee-joints were globular, boge 
with fluid; patella float. The ankle-joints were swollen and rigid; feet wer 


(Fig. 4.) The spine was kyphotic and rigid. An X-ray of the knee-joint 


extensive destructive process with erosion of the articular surfaces, luxati 
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outward. The spine showed marked atrophy of vertebral bodies; preservation of inte1 
vertebral spaces Hip-joints showed absorption of articular surfaces The skeleton 


showed marked atrophy 


Laborat Exanunation.—Urine showed faint traces of albumen, occasional hyaline 
cast. Wassermann test, negative; blood chemistry, normal; synovial fluid from right 
knee, cloudy, yellow and turbid. Microscopical examination showed few epithelioid 
cells. fat globules, crystals resembling cholesterol and few lymphocytes. No acid-fast 
hacilli Lwm nodes and spleen of moculated guinea-pig, six weeks late led acid 
fast Da ill l. 

The patient was transterred to the orthopedic service and resectio1 f the right 
knee was done. Findings at operation were complete disintegration of the joint ; thickened 
synovial membrane; flaky, yellow, fatty deposits lining the joint cavity; semilunar 


cartilages were completely destroyed; crucial ligaments preserved; tibia of dead-white 





| Tul i S grat t tissue showing conglomerate tubercles 
appearance and was completely bloodless. The bone was sutured in the usual manner ; 
case applied from ribs down to toes. This had to be removed at the end of two weeks 
as the patient objected. An abscess developed at the site of incision which exhibited 
typical characteristics of tuberculous pus. The patient was discharged March 29, 1931, 


in poor condition 

The histological report by Dr. Benjamin Gouley is as follows: The synovial mem 
brane is greatly thickened by a hyaline fibrosis in which are scattered small foci of cells 
often perivascular (around capillaries), consisting of round cells and a larger cell with 
eccentric nucleus, suggestive of a plasmocyte, except for its increased size and a slight 
tendency to acidophilic stain of the cytoplasm. (Fig. 5.) Two conglomerate tubercles 


are found which confirm the guinea-pig test. 


This case was perhaps the most startling of the entire series. It repre 
sents that type spoken of by Barker as primary, progressive polyarthritis 
the most malign of all arthropathies. Cecil and Archer, who reported on 
612 cases of chronic arthritis, found eighteen belonging to this particular 
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type. In none of these were they able to find the underlying, etiological 
factor. It is highly probable that in this series no actual tissue stu 

pig inoculations were performed. Had they done so they might als 
found tubercle bacilli to be responsible for this condition. 


Comment.—Among the predisposing causes of chronic, rheumato 
thritis, heredity, bad environment, anatomical type of individual, over-fatigus 
etc., have all been emphasized as important factors. The disease o 
thin, asthenic, young adults with the narrow, costal angle, cold, clam: ey 
tremities and lowered blood-pressure. May not all of these symptoms lb 
manifestations of a submerged tuberculosis, acquired in childho 
brought to the surface in adults, by such exciting factors as exposuré 
stress, physical exertion, acute intercurrent diseases and the like? In thes 
patients tubercle bacilli or virus, attenuated and weakened by long ha! 
in a resistant host, flare up, invade the blood-stream and localize in 
posed tissue, usually serous membrane, where chronic, proliferative process 
are excited. 

Very little attention has been focused upon the relationship betwee: 
tuberculosis and chronic arthritis. A careful examination of all patients 
suffering from chronic arthritis, including X-ray of the chest, may rev: 

a certain percentage of these, healed, latent or active foci of tubercul 

the parenchyma of the lung, peribronchial lymph-nodes or hilus regi 
the significance of these findings as the cause of the arthritis is rare! f at 
all, given credence. 

In discussing this matter with a few clinicians I have been surprised wit! 
their views on the subject. They all seem to agree that the two diseas 
co-exist in the same patient, but that they are unrelated and independent 
cal entities. 

Poncet and others maintained that articular inflammation is often 
evidence of metastatic invasion by toxin or bacilli from a distant, fox 
of tuberculosis. The inflammatory changes in and around the joint are du 
in a great majority of instances, to the virus; the synovial exudate 
contain tubercle bacilli, neither do they develop in the joint structures. Suc! 
a joint eventually may develop into a true tuberculous joint witl 
tubercles, giant cells, etc. The pathological process may be acute, subacut« 
or chronic ; one joint may suffer or a number of joints may be simult 
involved. 

The disease is most apt to arise after operation on tuberculous g! 
bone, or it may develop in the course of any acute intercurrent infect! 


fluenza, pneumonia, etc.). The articular lesions do not show the specifi 
picture of giant cells and tubercles; the histological picture cannot be d 
guished from that of ordinary inflammation, yet these lesions can often b 
proven by experimentation to be tuberculous. 

MacCallum states that the occurrence of inflammatory reaction, caused 
by avirulent strains of tubercle bacilli or virus, resembles rather closely that 
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which follows the invasion by non-pyogenic coccal infections. It is a process 


entirely different from that found in the specific picture of tuberculosis 


Calmette and Valtis, in a recent contribution on ‘“‘Filterable Elements of 


Tuberculosis Virus,” maintain that the disease called tuberculosis and char 
acterized by the presence of giant cells containing bacilli and of tubercles 
various organs, is only the chronic form or end stage of an infection caused 
by an ultra virus, whose elements are at first invisible but gradually becom« 
non-acid fast, dust-like bodies and, if circumstances are favorable for their 


growth, later develop into tubercle bacilli. Serious effusions into the pleural 


pericardial, peritoneal and synovial cavities appear to be caused by the ultra 


virus exclusively. In many of these cases it is extremely difficult to find acid 
fast tube rcle bacilli 

In discussing inflammatory tuberculosis, MacCallum makes this highh 
significant assertion: It occurs in individuals who have had an old focus of 


disease and who may therefore be thought of as hypersensitive or immunized 


The inflammation may be inconspicuous if the dosage be small. Showers of 
bacilli in great numbers cause the most profound intoxication, and set uy 
destructive processes everywhert In persons whose resistance to tubercu 
losis is high the reaction of the joints to the infection, or toxemia, may be 
mild and pursue a subacute or chronic course. Such reactions simulate the 
effect of the occasional intermittent escape of non pyogenic streptococci 
gonococci, staphylococe: and the lik In the involved joints abundant va 

cularization appears on the tree surtaces with thickening of the synovial 
membrane, villous hypertrophy and the formation of pannus or granulatior 
tissue over the articular cartilages [his granulation tissue bears a striking 
resemblance to that produced by other infections; it may exhibit distinctions 
which may be recognized histologically. It is perhaps more thickly infiltrated 


with large and small mononuclear cells and contains few polymorphonuclear 
cells. In the advanced stage it is distinguished by its high content of scat 
tered epithelioid and giant cells 


In our series of cases the characteristic features were the preponderanc: 


ot endothelial cells and cedematous infiltration he latter was almost mucoid 
or gelatinous. In some of these cases the large cells had eccentric nuclei and 
took the acidophilic stain he cell infiltration was diffuse throughout all 


the sections examined and in some there was also perivascular infiltratiot 
Some sections showed marked narrowing of the lumen of small arteries, du 
to spongy swelling of the intima Chis non-infectious arteritis is seen in th 
neighborhood of tuberculous iesions and may be termed “contact arteritis.” 
In addition to these findings tubercle formation and caseation wer¢ present 
making the diagnosis OLYIOUS 

\ few remarks regarding diagnosis of chronic, tuberculous polyarthritis 
are germane, and in this connection I wish to emphasize the importance of 
biopsy and guinea-pig inoculation in definitely establishing the identity in 
these cases 

In an article by Allen deForest Smith he states that a positive diagnosis 
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cannot be made by the ordinary methods so far in use. He pointed out that 
many cases of tuberculosis are commonly mistaken for chronic arthrit 
synovitis, and reversely. 

Allison and others affirm that the only positive proofs of tubercul re 
the pig tests, specific findings and the microscopic discovery of tubercl: 
in the pus or tissues. 

In view of the importance of this subject it is my firm belief that 
cases masquerading as arthritis deformans, atrophic arthritis, rheu 
arthritis, efc., are really tuberculous processes. Our suspicions as to th 
tuberculous nature of these joints should be aroused if the history 
toward a tuberculous background and the physical and X-ray exami 
of the chest reveal tuberculous pathology. The X-ray examinations ar 


tically of little value in the diagnosis, as are the Von Pirquet and Mantou 


skin tests. 

In cases of chronic arthritis and other forms of systemic tuber 
Reitter and Lowenstein have recently been able to isolate from th 
stream the tubercle bacilli, by means of a special culture media. T1 
prove to be a distinct advance if confirmed by other observers. Until ther 
sole reliance must be placed upon tissue study and it is urged that 
patients suffering from chronic arthritis be subjected to arthrotomies for th 


purpose of clearing up the diagnosis. 
CONCLUSIONS 


I fully realize the limitations of this contribution which is bass 


such a small group of cases of proven tuberculous polyarthritis. Neverthe 


less, these cases are probably representative of a great many others lal 
arthritis deformans, chronic infectious arthritis, etc. I have endeay 


show that chronic, tuberculous polyarthritis exhibits the clinical picture r 


sembling the ordinary forms of so-called rheumatoid arthritis. It is hoped 


+ 


that this communication will stimulate interest in the subject so as to cleat 
the etiology of a condition which in the past has been so baffling 
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KRUKENBERG TUMOR OF THE OVARY 
By Howarp W. Srepuens, M.D. 
or San Francisco Cat. 
FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF CALIFORNIA MEDICAL SCHOO! 

FREDERICK KRUKENBERG,'! in 1896, described a peculiar malignant 
of the ovary to which he gave the term fibrosarcoma mucocellulare car 
todes. As the name implies, Krukenberg considered the tumor to b: 
marily a fibrosarcoma with elements in its structure resembling car 
He described it as a solid ovarian tumor, usually bilateral, maintaini: 
form of the ovary, of myxomatous appearance, occurring in young a1 
subjects, growing siowly, usually with ascites, and eventually fatal by « 


sion or recurrence. He described the structure as presenting small 


or a diffuse growth of large polyhydral or rounded cells with mucoid cont 


compressing the nucleus into a signet-ring form. He believed the tun 
be primary in the ovary. 

Since the original description of Krukenberg, R. H. Major? has 
f this t 
He collected and studied fifty-five authentic cases and concluded that 


perhaps the most noteworthy contribution to our knowledge « 


logically, the tumor is essentially a carcinoma containing elements of 
sarcoma, that it is usually secondary to carcinoma elsewhere, especi 
that of the stomach or intestines. 

Ewing’ is inclined to believe that the pure Krukenberg tumor is always 


and that primary carcinoma presenting this structure regularly yields other ari 
different type of carcinoma 


In 1929, Fallas* was able to collect twenty-three additional cases. A repetit 
his summary regarding our knowledge of these tumors may help in a clearer undet 


ing of the two cases to be reported. His conclusions were as follows 

(1) Krukenberg tumors are essentially a form of carcinoma identified 
mucinous cells often with eccentrically placed nuclei. 

(2) They are almost, if not quite, invariably secondary to 
and usually to that in the gastro-intestinal tract. 


arcinoma e] 


(3) They metastasize early and are almost invariably fatal. 

(4) They grow in a way to produce a general enlargement of the ova 
keeps its general form and is usually free of adhesions 

(5) Ascites is usually associated with the tumor. 

In 1930, Enzer® reported a case in a married woman, aged thirty-six, witl 
ovarian tumors floating free in the abdominal cavity in a moderate quantity 
ascetic fluid. A hard, indurated area was palpable in the stomach. The author 
the reported cases up to date, making a total of eighty-five. 


In the same year, Tyner® reported the case of a married woman, aged fort 


in whom the right ovary was involved with Krukenberg tumor and the left ovar 


normal. The greater curvature of the stomach was the seat of an extensive ca! 
and a gallon of clear ascitic fluid was present in the abdominal cavity 
Also, in 1930, Jackson and Babcock’ reported a case in a married colored 


aged fifty. There was bloody fluid in the abdominal cavity with a markedly cont: 
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KRUKENBERG TUMOR OF THE OVARY 


Physical Examination.—Blood-pressure 124/80. The patient was fairly well nour 
ished and essentially normal except tor her abdomen. A hard, nodular, moval tumor 
occupied most ol the abdomen below the umbilicus. Considerable free fluid was present 
in the abdominal cavity. Vaginal examination revealed the tumor growt! 
the uterus and probably not attached to it. The abdomen was opened on March 14, 193 


1 


About three and a half liters of clear free fluid were present in the perit 
The mass felt through the abdominal wall (Fig. 1) proved to be bilateral, s 
They were not adherent and had not broken through the outer capsule of what 
once had been the gall-bladder, liver 


peritoneum except for a small nodule in the uterovesicle fold. The stomac] 


tumors 
ovary No metastases were present in the 


1 
} ro tumor 


palpated as we were unaware at the time that we were dealing with a Krukenb: 


The uterus contained severa: small fibroids. Bilateral salpingo-odphorector sup! 


vaginal hysterectomy, and appendectomy were done. 
Microscopic examination by Doctor Rusk of sections from both ovarian tumor 


masses showed an invading new growth of abnormal epithelium growing in fine strands 
and clusters. In portions of the growth the epithelial cells occurred. singly; these were 





Fu 2 Low-power photomicrograph reveal Pie 3 High power of Fig. 2 
ing the cells which typify the Krukenberg ring cells appear i 


tumor 


swollen, each contained a large droplet ot mucus and gave the typical appearance ol 


Krukenberg tumor (Figs. 2 and 3). Cells in mitotic division were raré¢ The uterine 
tumors were myomata The nodule removed from the parietal peritoneum near thi 
uterovesicle fold was found to be the seat of a moderate invasion with adeno-carci 
nomatous elements similar in character to those found in the ovary The appendix was 
essentially negative 

During convalescence, the patient's stomach was investigated. There was no fre 
hydrochloric acid and X-ray examination revealed a polypoid type of lesior | 


greater curvature of the cardiac end of the stomach 

The patient did fairly well after operation but had several tarry stools 
tinued after her discharge from the hospital and occasionally she vomited blood 
severe gastric hemorrhages began about November I, 1930, and continued until 


patient’s death on November 20. Necropsy was not permitted 
SUM MARY 
(1) Two cases of Krukenberg - of the ovary are reported. Thes 
I) Wo Cases Of Krukenberg tumor Of the Ovary are reported 1eS€ 
cases bear out the conception of the more recent writers that Krukenberg 
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tumors of the ovary are nearly always, if not invariably, secondary to carci 
noma elsewhere and usually to that in the gastro-intestinal tract 


(2) In the first case, the growth was most likely primary in th pendix 
but this cannot be determined definitely as there was no post-mortem, In 
the second case, the growth was in all likelihood primary in the stomach, but 


in this case also necropsy was not allowed. 

(3) The total number of reported authentic cases is brought up to dat 
giving a total of eighty-nine including the two cases app 
this communication. 

(4) It is felt that if the summary of our knowledge of these tumors 
outlined by Fallas is borne in mind, more of these growths will b¢ 
and diagnosed pre-operatively. 
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TREATMENT OF POTT’S FRACTURE 
REPORT BASED ON FIFTY CASES 


By Davip GoLpsLatr, M.D. 
or New York, N. Y¥ 


FROM THE DEPARTMENT OF TRAUMATIC SURGERY OF THE NEW YORK POSTGRADUATE HOS! 

fue function of the ankle-joint, generally speaking, may be divided into 
two actions: a static, which maintains the posture and carries the weight of 
the body, and a dynamic, which institutes propulsion and regulates progres 
sion in the act of locomotion hese functions are made possible by th 
singular anatomical arrangement of the bones entering into the formation 
of this joint; the astragalus and lower ends of the tibia and fibula, creating 
a mortise, a relationship found nowhere else in the body, which allows the 
entire body to pivot on the astragalus as a fulcrum. Any injury which 
deranges this well-fitting mortise, disturbs the smoothly working pivotal 


t 


t 


action, producing a gyrating effect, with imbalance and _ falling Further, 
the ankle-joint may be regarded as one of a pair of bases in the arch, i 
which the pelvis is the keystone, and the lower extremities are the abut 
ments. Thus the whole weight of the body is equally divided and transmitted 
along the carrying angles ot the lower extremities to be distributed via the 
ankles on to the teet It is not surprising, then, to find that bony injury 
to so highly specialized a joimt creates a disability which is immediate, com 
plete, and compe lling 

Besides this bony framework, the surrounding soft parts, synovial mem 
brane, ligaments, tendons, cartilage, vascular and neural structures, and in 
tegument, the latter in close association with the bony landmarks, share in 
the injury, producing the arthro-teno-synovitis, that often requires mort 
after-care than the actual fracture itself. The intimate contact of bone and 
skin in this region, with injury or irritation to the cutaneous nerves at tt 
time of fracture of the bones, may explain the not uncommon associated 
large bleb formation in a badly comminuted fracture of the ankle or lower 
leg without contusion of the skin Because ot its architecture, tractures 
of this joint share with all intra-articular fractures in the possibility of 
being the most crippling, the most productive of deformity, and the most 
likely to leave a permanent disability 

It follows, therefore, that a complete functional restoration following an 


injury, such as Pott’s fracture, in which the relationship of the bones of the 


ankle-joint is deranged, can only be brought about by perfect realignment 
of the anatomical landmarks of the joint structure. This is best accom 
plished by an early reduction. For an early reduction means an easy and 
good reduction, and a good reduction implies correct coaptation of frag 


ments, which leads to good bony repair with minimal callus, precluding the 
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possibility of bony joint blockage due to irregular or exuberai illous 
formation. Repair here conforms to the axiomatic dictum that bony union 
invariably takes place in fractures within or near a joint, with the exception 
of fractures of the neck of the femur. But it also corroborates the well 
known clinical experience that cartilage heals poorly and irregular! o that 
injury to this tissue in association with bony injury may present the picture 
of dysfunction in spite of perfect reduction and alignment. This sequence: 
of injury, recognition, reduction, retention, repair, and restoration of fun 
tion operative here, as well as in all fractures, is the basis of our treatment 

In the present paper, an analysis of fifty consecutive, unselected cases of 
Pott’s fracture is presented as a qualitative, rather than a numerical or 
quantitative study, because it is the writer’s belief that a report of cases 
where personal contact is present in each case throughout the entire period 
of uniform treatment is more fertile in observations and experiences, and 
therefore more fruitful in conclusions, than a large number of cases under 
diversified management and treatment. 

To obviate controversy, let it be understood from the outset, that, herei: 
a Pott’s fracture will be regarded as one in which there is a fracture of the 
lower end of the fibula, associated with a tear of the internal lateral ligament 
or an avulsion of the tip or the entire internal malleolus with or without 
a lateral or posterior dislocation of the foot. This picture is often accom 
panied by a fracture of the medial or interosseous malleolus of the tibia, 
which may be missed upon the X-ray, unless trained to look for it; and 
requiring an oblique X-ray exposure of the ankle for demonstration. Wher 
present, this additional fragment of bone may act as a bony block in redu 


tion, or interfere with maintenance of reduction, necessitating its removal 
A modification of this, consisting in the splitting away of a wedge of bone 


frora the posterior lip of the tibia, may act in a similar manner and requir 
similar attention. Let it also be understood that treatment here, as in all 
fractures, is accorded upon a basis of typing fractures, into type I and type 
II. Type I comprising the displaced fractures, requiring reduction, and typ 
II, the non-displaced fractures not requiring reduction. In both types, pre 
liminary first aid in the form of a pillow splint or padded wooden splints 
applied from the knee to and including the foot, is given to put the broken 
parts at rest preventing increase of deformity and compounding. Con 
pounding in a Pott’s fracture often implies direct violence as the causative 


trauma, instead of the usual indirect violence responsible of the simple variety 
of this fracture. This situation, when present, is coped with in the early 
(six hours), or pre-incubation period of the contaminated organisms by 
mechanical sterilization which aims to expose the fracture site to vision, and 
excise all damaged and devitalized tissues, followed by primary suture with 
drainage. The safest procedure in converting a compound into a simple 
fracture, when seen later than six hours, is to resort to primo-secondary o1 
delayed suture in which all steps except suture are taken, and the actual 
suturing is performed after the third day, when we are assured clinically) 
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and bacteriologically of the asepsis of the wound. An already infected frac 
ture is a problem in osteomyelitis, and treated as such. 

Inasmuch as, in the treatment of a displaced or type I fracture, we aim 
to convert it into a non-displaced or type II fracture by reduction, and 
thence the treatment is identical in both, a standardized form, of treatment 
of the former variety of Pott’s fracture will be described. 


Reduction.—Manual reduction is carried out under anesthesia, either 
general or spinal, to insure complete relaxation. For displacement of frag 
ments is maintained and increased by muscular spasm, so that we really “set” 
a fracture by “setting” the muscles, in overcoming muscular spasn Witl 


the thigh hyperflexed and the knee bent, to relax the calf group of muscles, 


an assistant “crooks”’ his elbow in the popliteal space pulling toward the head 
of the patient, as counter-traction. Where an assistant is not available, 

muslin bandage or folded sheet, passed over a cotton pad in the popliteal 
space and tied to a fixed object at the head of the table, will suffic Che 


operator then grasps the heel and instep, applying slow and steady tractior 


until a sense of “giving” is felt, then with the traction maintained, the foot is 
flexed (pushed upward) and inverted (pushed inward). This overcomes 
the backward and outward displacement and reéstablishes the normal rel 
tionship of the mortise. The deformity has now been overcome and 
corrected position is maintained by the assistant gently pulling toward the 
head of the table on a bandage tied to the great toe, while the knee is straight 


ened, and until immobilization has been effected. Where force is needed t 
retain the foot at right-angled inversion, we may be reasonably sur 
correction is incomplete, and that an everted foot will be the result. Whe 
the fragments are impacted, the ankle is manipulated in all directio 
free crepitus or false motion is noted. This unlocks the fragments and 
itself may effect reduction. In some cases an Achilles tenotomy is necessai 
to completely reduce the deformity. When reduction is contra-indicate 
because of the physique of the patient, or the application of splints is ina: 
visable because of the presence of infected blebs, skin-traction and suspensiot 
may be applied with knee bent, and foot dorsi-flexed and inverte: 
treatment carried along in this position. 

Proofs of effected reduction are: (1) Restoration of relation of bor 


landmarks. Reéstablishment of mortise. (2) Pressure on the sole of th 
foot by one finger keeps the ankle at right angles. (Jones’s Test. ) 2) Pres 
sure upward on the sole of the foot does not reproduce deformit (4 
Reéstablishment of the normal-carrying angles as manifested by the co-rel 

tion of the lower end of the tibia and upper surface of the astragalus, so tl 

a line dropped down the middle of the front or side of the tibia, bisects th 
astragalus. This assures the normal pivotal action of the leg upon th 


astragalus, and vice versa. 

Retention or immobilization is now instituted with the foot in right 
angled inversion by means of plaster-of-Paris moulded splints of the Stimson 
variety, consisting of a posterior and internal lateral part, running from just 
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below the knee to and including the foot \fter-care aims at an early restor 


tion of articular activity. We know that In intra-articular fractures wit! 
hemorrhage into the joint, hbrinous adhesions 


become fibre us; and 


are formed, whic] it leneth 


intra-articular fibrous Lands may lead to bor 


losis. (Guarded early passive motion (after ten days) with guarded active 
motion soon to tolle W, Causes the blood to be ibsorbed quickly and ke enc ¢#] 


joint in a supple condition lo this end moulded plaster-of-Paris <nlint 
give access to both visual and tactile Inspection of 


the injured parts, and t 


early application of massage. Part of the splint 


t, the lateral, is removed whet 


union 1s firm, at the end of twenty days. and the posterior splint - 
when union 1s solid and X-ray reveals callous formation, thirty to forty dave 
Walking about on crutches, but no weight-bearing. is allowed after one vw 


In type Il cases where reduction was early and the intra 
articular damage is minimal, as estimated by the amount of swell 
X-ray findings, the patient is allowed up, in a plaster encasement with 


walking iron attachme nt, alter the acute or inflammatory Stage subsides. w] 


ne 
swelling has consicde rably or completely disappeared Standinoe in walkino 
with weight-bearing aré permitted when pushing the foot hard against the 
floor produces no local reaction in terms of pain, swelling, or redness: ay 


flat-foot precautions are instituted lor a time by advising walking on the 


outer side of the foot with the toes In, and building up the inner side of the 
heel half an incl 


In fractures seen late with mal-union, open reduction is indicate 
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Operative 
o. Immediate débridement 
Skeletal traction 
Open reduction 


11. Duration of splintage 
Shortest time 
Longest time 
Average time 
12. Time in bed 
Shortest time 
Longest time 
Average time 
13. Time in hospital 
Shortest time 
Longest time 6 
Average time 
14. Duration of physical therapy treatment 
Shortest time 
Longest time 
Average time 
15. Total duration of treatment 
Shortest time 
Longest time , 
Average time 7 
16. Complications, osteomyelitis 
In arriving at a functional result in Pott’s fracture, the stati 
dynamic actions of the joint loom as the keynote in the desired triad in end 
results, viz., function, union, and contour. These are named in the orde: 
their importance, and hence in the sequence of their desirability. [Function or 
the capacity to perform being the most important, and here measured 
terms of standing, and walking without pain or limping, is allotted a trifol 
numerical value, as compared to union and contour. Union or the state 
repair, measured in terms of consistency, amount and distribution of callus 
shares equally with contour and appearance, measured in terms of deformity 
swelling and pes planus. This numerical ratio and mathematical 
60 per cent. for function, and 20 per cent. each for union and contour, thoug! 
arbitrary, gives a uniform and standard valuation of end-results which, t 
our mind, is more satisfactory in producing a fixed basis of comparison, that 
the elastic terms of fair, good or perfect. End-results were obtained 
twenty-three cases in this series, most of which were graded by at least tw 
men and often three or more, and the average allotted to the individual casé 
No case was considered an end-result, any earlier than six months, this bei 
considered sufficient time for a complete restoration of function, and is about 
twice the duration of the average total treatment. In this group there wer 
seven females and sixteen males with four of the displaced or type | 
variety; and nineteen of the non-displaced or type II variety. 
The average total for all the follow-up cases was 77 per cent.; divided 
into 47 per cent. for function, 16 per cent. for union and 14 per cent. fot 
contour. The highest aggregate was 98 per cent.; divided into 60 per cent 
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(12) Non-union here is a rarity. When it does occur it sp 
interposition of soft parts, tendon, fascia or curled periosteum. 

(13) Often under the best conditions, with the best of care, i1 
displaced or type I fractures, swelling and pain in the ankle will per 
a long time, as well as a widening of the joint, due to a tear of tl 
tibio-fibular ligament. 

(14) All the above statements would indicate that the treat: 
Pott’s fracture is by no means a closed chapter and that poor result 
follow even in the hands of those specially trained to deal with thes 

(15) This series is presented as an attempt at standardizatio: 
fractures along the path of uniformity of classification (nomen 
treatment (management), and grading (evaluation of end-results ) 
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PROGRESSIVE POST-OPERATIVE CUTANEOUS GANGRENE 
By Howarp ALEXANDER Parrerson, M.D. 
or New York, N.Y 


M THE FIRST SURGICAI DIVISION OF THE ROOSI ELT HOSPITAI 

[In 1924, Cullen reported a case which presented a very extraordinary 
type of cutaneous gangrene,’ appearing in an incision made to drain an 
appendiceal abscess. His report was illustrated with water-color plates, and 
the condition was obviously—both in appearance and in its course—verv 
different from any of the usual types of post-operative wound infection 
Other men began to report similar experiences, most of the cases occurring 
in drained appendicectomy incisions—but the total number of reported cases 


has remained small (approximately twenty), and one is justified in assuming 
that the condition is rare. While it is true that many cases have probabl 
been observed and not reported, the comments of experienced consultants in 
regard to Cullen’s case’ certainly support the belief that this type of compli 
cation is infrequently encountered. 

Various terminologies have been used in attempting to apply an appro 
priate descriptive name to the condition, but a review of the reported ca 
leaves the very definite impression that all represent exactly the same process, 
probably due to the same etiological agencies, and form a definite clinical 
entity. Lynn recently expressed this opinion in a paper presented at th 
meeting of the American Medical Association, in Philadelphia."! 

In May, 1926, Dr. George Brewer read a report of two such cases befor: 
the American Surgical Association, in Detroit, and he subsequently reported? 
elaborate bacteriological studies carried on by Meleney in an attempt to 
throw light on the etiology of this extraordinary complication. Meleney 
advanced the theory that the process was due to a sort of symbiosis indulged 
in by a certain strain of streptococcus and a staphylococcus, the former 
preferring little oxygen for its growth, and occurring in pure culture in th 
inflammatory zone beyond the margin of the advancing slough. The impres 
sion was based on animal experiments in addition to the clinical findings 
More recently, Meleney has amply confirmed his earlier ideas in regard to 
this symbiosis of the strains involved—through additional clinical and experi 
mental studies—and has presented his findings in more detail, along with 
general discussion of bacterial synergism." 

Doctor Meleney was good enough to examine the patient that forms th 
basis of this report, and assures me that the clinical and bacteriological find 
ings fall exactly in line with those of his own cases. It has seemed therefore 
appropriate to add another case report to the growing list 


Case Report.—B. J., age sixty-two, was admitted to the Roosevelt Hospital June 2 
1930, complaining of abdominal pain of eighteen hours’ duration. History and physical 


examination were quite typical of a fulminating acute appendicitis. Immediate operatio: 
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revealed an acutely inflamed appendix, with perforation at the base, and a rather 
diffusing peritonitis. Following appendicectomy with drainage his recovery was 
ful. The temperature reached normal on the sixth post-operative day, and ren 
until his discharge, except for one reading of 100.4°. He was allowed 
twenty-fourth day after operation with the wound entirely healed 
Following his return home he felt unusually well for two months, a 


‘ 


he began to have a persistent hacking cough, which troubled him a great deal 
and which shortly thereafter became productive, the sputum resembling tl 
soup. For the next seven months his cough continued much the same rl 

loss of weight or strength, and no night sweats or fever. He remained at his 
felt quite well apart from this annoying cough. During this time he was tr« 
ambulatory case, and prolonged and various efforts were made to identify tl 

underlying the cough. Repeated blood Wassermann examinations were neg 


tubercle bacilli were found in the sputum. The sputum was centrifuged a1 
nothing being found in it to suggest neoplasm. Blood pressure was 108/78 
seemed slightly enlarged Physical examination of the lungs revealed fla 
right base below the angle of the scapula, with absent breath sound 
findings over the remainder of the lung fields were normal. 

Examination of the upper abdomen revealed no abnormal findings. X-ra 
showed a rounded shadow at the right base. It was difficult to be sure 
was above or below the diaphragm, its outline being smooth and rounded 
showed bloody sputum coming from a bronchus distributing to the ri 
posteriorly. Lipiodol instillation did not add any information. Further f 


studies increased the doubts as to the nature and location of the rounded 
plasm was the favored diagnosis. Exploratory aspiration was done b 
Lyman, and blood-stained pus was obtained from above the diaphragn 
being quite similar to the sputum that the patient had been raising for s: 
showed a very small streptococcus that grew poorly in aérobic cultures 
in sub-cultures, forming fairly long chains. No other organisms wer: 
patient was referred for thoracotomy 

On April 1, 1931, two inches of the right tenth rib were rem 
anesthesia, exposing a well-localized empyema cavity the size of a hen’s egg 
the same “tomato soup” material that had been aspirated. A careful searcl 
evidence of the expected communication with a bronchiole. The small cavity 
open, and one silkworm-gut suture was placed at the anterior angle of the 
lowing exposure and emptying of the cavity, no more sputum was raised, at 
was immediately relieved. He was allowed to go home on the eleventh 
day, temperature having been normal for one week, and the wound being neat 

Twenty-two days after the thoracotomy the patient was readmitted t 
on account of a slowly but surely progressing infection of the chest wall. TT 
appeared in one of the silkworm-gut stitch-holes as a small furuncle-lik 
enlarged slowly, progressing downward and forward, and never crossing th 


which had now healed. The patient felt well, temperature was normal, a: 


complain of pain unless disturbed. The involved area was, however, ¢ 
tender to the touch—a very striking feature. The advancing edge of 
preceded by a wide, bluish, inflammatory zone. As this advanced, it left 
tenacious gray slough resembling dirty felt. From beneath this many small 
pus appeared on slight pressure. The slough involved only the skin and 


tissue, and the central part of the lesion, where the sloughing process w 
presented a clean granulating surface. (Fig. 1.) Cultures from the sloughins 
yielded a hemolyzing staphylococcus, in addition to the very small micro-aét 
tococcus—apparently the same organism as that found in the material aspi1 
the chest before operation 
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POST-OPERATIVE CUTANEOUS GANGRENI 


Various local treatments were of absolutely no use in halting the progress of th 
lesion. Removal of slough and local incisions (nitrous-oxide anzsthesia) did not improve 
matters. Hot poultices, Carrel-Dakin treatment, dilute iodine, dilute acetic acid, and 
even dilute formalin were tried without avai he urine and the blood-sugar wer 


normal. Blood Wassermann was negative 


(On May } 31, the margin of the large ulcerated area Was €Xciset Wit the actua 
cautery, under g¢ eral anasthesia Che excision was not carried outside the zone of 
redness, and there was a prompt recurrence of the process at two points in the peripl ery 
Six days after the first excision, these two areas were excised widely The conditior 
gave us no further anxiety Pain, redness, and tenderness did not recur Chiersch grafts 
were applied to the granulating surface, and the entire area promptly epithelialized—-witl 


the aid of a small bud of epithelium that appeared unexpectedly in the middle of th 


granulating area—having survived the destructive process, probably in a deeply situated 


sweat-gland he patient has since been symptom-fre« 





ISCUSSIO} he sequence of events in this case caused much speculation 


It is probable that a pulmonary infarct was present when the patient left th 


hospital after the appendicectomy. Just why it should give no symptoms fot 
months is difficult to understand lhe infarct at the periphery of the right 
lung base finally broke down, and began to discharge through a small bro 
chus. The streptococcus was probably of intestinal origin. The area of the 


infarct became adherent to the parietal pleura and eventually formed, in 
effect, a small encapsulated empyema. Following drainage a local infectior 


. . ; 


began in a stitch wound, and a cutaneous or air-borne staphylococcus joined 
with the streptococcus in producing the slowly progressing alarming gangrene 
that has been at scribed above. | hus {as in most of these cases ) the infection 
1 


was of intestinal origin, although finally making its appearance in a thor 


acotomy wound. 
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The bacteriological findings corresponded to those of Meleney. A 
staphylococcus was found in association with an extremely small strepto 
coccus, which grew poorly in aérobic cultures. In sub-cultures growth be 
came more abundant. In the tissue excised at operation, the streptococcus 
was found in the outer zones where the lesion was extending, the staphy 
lococcus being prominent in the areas where actual necrosis was present. Oy 
account of its preference for a low oxygen tension this particular strain of 
streptococcus belongs in the “micro-aérophilic” group. According t 
Meleney,’* it is probably correctly referred to as “streptococcus evolutus.” 
The difficulty encountered in growing it prsvably accounts for the fact that 
has not been demonstrated in some of the reported cases. 

In Meleney’s first cases* a diphtheroid bacillus was found in addition t 
the two above-mentioned organisms. Subsequent clinical and experimental 
studies seem to indicate that this was an incidental finding. However, 
Mayeda™ found somewhat similar organisms in his case, reported from the 
University Hospital in Tokio. It might be mentioned also that Homans’ 
description® of the appearance and behavior of the lesion in certain cases of 
“wound diphtheria” corresponds almost exactly to the clinical findings in 
these cases. Cole and Heideman® demonstrated amcebe both in smears and 
m sections from one of their cases of post-operative gangrene of the abdom 


inal wall, but these findings have not been confirmed in subsequent cases i1 
which they have been carefully sought for, and it is probable that the amcebe 
were not the inciting cause of the process, but secondary invaders. Th 
rare complication of gas-bacillus infection of the abdominal wall runs a 
rapid, extremely acute and characteristic course, and cannot be confused 
with the type of case we are discussing.*?® In a great majority of the cases a 
streptococcus has been the prominent factor in the etiological study, and th 


micro-aerophilic character was striking in the cases of Christopher® and 
Meleney™ and in our own case. It is probably true that this characteristic 
clinical entity results from the activity of a streptococcus of intestinal origin, 
the gangrenous process resulting from a symbiosis with a staphylococcus 
either air-borne or of cutaneous origin. 

In its clinical aspects, as well as bacteriologically, our case corresponde: 


closely to those observed by Meleney. In fact, all the reported cases tend 
to conform to certain unusual characteristics which will be briefly outlined 

The appearance of this type of wound infection may be quite delayed. In 
our own case the patient had been allowed to go home and the process did 


not appear for two weeks following operation. In Brewer’s first case th 
appearance of the woud was satisfactory for seven days after operatio1 
and did not become alarming for ten. In his second case the wound infection 
was thought to be a very trivial one for a similar period. In the case r 
ported by Cole and Heideman the appearance of the process was delayed even 
longer—eighteen days.® 

The great majority of the patients who developed this complication had 
been operated on for suppurative appendicitis, but two cases in addition to 
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POST-OPERATIVE CUTANEOUS GANGRENI 


our own showed the process in thoracotomy incisions,®?, and 


in rit ast 


lesion appeared in an incision made to drain a breast abscess.* 


[he rate of spread of the process has been relatively slow in all cas 
Alexander estimated that the gangrenous margin in his case advanced 
approximately four millimetres per day.* In spite of this relati slov 
advance, the leston—unless radical surgery interferes—may extend to ph 
nomenal limits (he enormous destruction of tissue in some cases 5 
made it necessary for the patient to be hospitalized for many months.1*! 

In spite of this, eventual recovery is the rule. Only one case terminate 
fatally, and in that case acute nephritis was a contributing factor 

[he process remains, as a rule, quite superficial. In only one Sé 
the deeper tissues become involved in the gangrenous process. In that cas 
a large area of the abdominal musculature was destroyed, and Horsley was 
forced to resort to rather heroic measures to prevent evisceratio1 Certair 
other features of this particular case make it somewhat doubtful if it reall 


belongs in the group under consideration. 
[he lesion itself has a unique and characteristic appearance 


sua 


appears in the small wound made by a tension suture, and this is an extreme! 


il \ 
important observation which has been made repeatedly.**1* At first the 
infection may seem very trivial but as the area of involvement extends 
becomes obvious that some unusual type of lesion is developing he advan 
ing margin is preceded by a wide bluish zone. The margin itself consis 
in a thin black rim which leaves behind a dirty, tenacious gray slough as it 
advances \s the slough separates, a clean granulating surface appears 
Gentle pressure at the margin of the ulcer produces many small beads of pus 
which pop up from beneath the advancing edge. The lesion is extremel) 


painful, far more so than the usual types of wound infection, and nitrou 
oxide may be required tor the slightest handling. Conservative treatment 


has been uniformly useless in combating the process. The list of the various 


forms of local applications, radiation, etc., that have been employed is a very 
long one.’* It is a very justifiable tendency to wish to give conservatir 
measures a fair trial, but in these cases radical measures must be resorte 
promptly if long hospitalization, great scarring and prolonged pain ar 


be avoided 

Radical cure is effected by wide excision of the margins of the ulcerated 
area. This has usually been done with the actual cautery, but Meleney has 
demonstrated that the excision may be done with a scalpel, and carried well 
outside the zone of inflammation, without fear of starting the process anew 
Inadequate excision will be followed by prompt recurrence, requiri1 
excision. This happened in the case reported here, and others have had 
similar experiences.’®!2 The use of Thiersch grafts will shorten the stay 
in the hospital, and lessen scarring. However, small islands of epithelium 
usually appear unexpectedly in the granulating area, having survived th 
gangrenous process in deeply situated sweat-glands. 

[ believe that it is extremely important, as a prophylactic measure, t 
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the use of tension sutures in drained McBurney incisions and in thor 
incisions. They serve no useful purpose in these cases, and subject th 
patient to the danger of this rare but alarming complication. They 

by diminishing the blood supply to the skin alongside the wound 
furnishing an ideal opportunity for micro-aérophilic organisms 

foothold in the subcutaneous tissue. They may produce a “stab-cultu 


the subcutaneous tissue, such as we often use in the bacteriological lal 
in culturing such organisms. 


CONCLUSIONS 


An additional case is reported of progressive post-operative gangre1 
the skin, of a type which represents a clinical entity. The lesion is unusu 
It has a very characteristic appearance, bacteriology, and clinical cout 

The bacteriological findings in this case corresponded closely to 
Meleney. The process is produced by the symbiotic activity of a vei 
variety of streptococcus that prefers a low oxygen tension, and 
coccus. 

Although developing in a thoracotomy incision, the streptococcu 
case (as in most reported cases) was thought to be of intestinal ori 

Conservative measures are of no help whatever in dealing with 
of infection. The treatment of choice is early wide excision, cit] 
cautery or scalpel. Adequate excision results in prompt cure 

The use of tension sutures in drained incisions predisposes to th 


ment of this alarming complication. 
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RADICAL OPERATIONS FOR CARCINOMA OF THE BREAST 
A PRELIMINARY EXCISION OF THE TUMOR OR ABLATION OF THE BREAST 
By Cart Eacers, M.D. 
or New York, N. Y. 


THe standards by means of which we may judge the success of pet 
tion for carcinoma of the breast are the local cure of the disease, t void 
ance of regional and distant metastases, and longevity. Only ir 
the factors concerned in the treatment are under a surgeon’s cont! 
be held responsible for them. 

By local cure is meant having the patient live without any sig: 
rence within the operative field, either in the scar, the skin, or the subcu 
taneous tissue. The appearance of a carcinoma at any time after a radical 
operation in the scar, the skin in the neighborhood of the scar, in the sub 
cutaneous tissue of this same region, on the outer chest wall, or in 
is classed as a recurrence 


Regional metastases are those secondary growths resulting fro 


drainage of the operative field. They are probably all due to « 

along the lymphatic vessels. Supraclavicular and mediastinal 

metastases belong to this group. Metastatic tumors situated in the chest 
wall probably are also metastatic in character and arise along the lymphatics 


accompanying the anterior perforating branches of the internal n 
artery. Perhaps secondary tumors in the opposite breast may b« ssed 
regional metastases. 

Distant metastases are those occurring in the osseous system 
ternal organs at some distance from the operative field. 

Longevity may depend on any of these factors but may be entirely ind 
pendent of them and be influenced by the general condition of the patient ot 
by intercurrent disease. 

It has been customary to hold a surgeon responsible for local recurrences, 


for it has been felt and has been shown by experience that in properly pet 


formed radical operations they are rare. Metastases, on the other har 
both regional and distant, have been considered beyond a surgeon’s control, 
and their prevention has apparently not received the amount of attentior 


it deserves. 
Various statistical reports dealing with the late results after operatio 
for carcinoma of the breast make one feel that no real progress is being 
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made. We are at a standstill and a feeling of pessimism regarding the entir« 
subject may be noted. Perhaps the best reports come from those clinics 
combining radical surgery with post-operative radiation It is difficult 
to place the proper value on some of the published statistics. One does not 
always know whether patients were selected for operation or whether 
patients in whom the tumor was removable are included. In the same way 
pathological classifications vary and border-line cases are at times included 
Ever since the radical operation was proposed by Halstead and Willy 
Meyer, attempts have been made to improve on the results first published, 
either by variations of the technical procedure or by the addition of pre- or 
post-operative radiation, or both. There have been and still are disputes 
concerning the necessity for the removal of a large area of skin, whether 
one or both pectoral muscles should be sacrificed, whether it is necessary to 
remove the tascia over the rectus muscle, @lc. Much stress is laid by some 
authors on the type of incision, the amount of muscle and fascia excised 
whether the skin is thoroughly undermined, thereby insuring the removal of a 
large quantity of subcutaneous fat, the importance of remaining outside the 
fascial sheath in the axillary dissection and never crossing the planes of 
possible cancer extension, and the need for removing the vessel sheath 


These considerations are all of importance but none of them has advanced 


us materially Che results as far as can be judged are not much better tha 
they originally were. ‘The question regarding the value of pre- or post 


1 
| 


operative radiation, or both, has not yet been settled. A study of the 


ture would lead one to believe that real advance along this line is possibl 


1 


The danger is that radiation enthusiasts are often satisfied with an incom 
plete operation and depend on their treatment to destroy cancer cells which 
have been left behind. It would seem that a real radical operation followed 
by radiation over those areas along which cancer spread may be expected by 
the location of the tumor may help materially in improving our results. 
Studying carcinoma recurrences or metastases from the standpoint of loca 
tion may help us some in determining whether anything further can be done 
At the Lenox Hill Hospital we perform a very radical operation, we use 
meticulous care in the dissection and take ample time. The operation con 


SsistS OL; 


(1) Removal of the breast with an adequate skin margin well beyond thi 
tumor. 

(2) Thorough undermining of the skin margins which insures extensive 
removal of the subcutaneous tissue with the breast, and aids in closing 


{2 


3) Excision of the entire pectoralis major and minor. 

(4) Removal of ihe entire axillary contents taking care to include the 
lymph-nodes in front of the scapula and those situated high in the axilla 
above the vessels 

(5) Thorough clean dissection of the chest wall. 

(6) Skin graft when indicated. 
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The incision is varied somewhat depending on the position of 
With this technic we have found that 


(1) Local recurrences are very rare. 


2) Axillary recurrences are almost unknown. 

(3) Chest-wall tumors (intercostal, probably regional metast 
rare, 

We have recognized that the operation as carried out is adequat 
vent recurrences. Any change in technic, therefore, would be sim) 
at improving the appearance of the scar. The functional results a1 
Occasionally there is cedema of the arm, but very rarely of a disablir 

In spite of these favorable local results the death rate from 
of the breast is high at our hospital, as well as at other institutio 
patients die from metastases, not from recurrences. How and 
these metastases spread, and can anything be done to prevent thei 
tion? The answer to this will determine whether there is going 
improvement in our surgical results. 

Any group study of patients with metastases following a rad 
operation will show a large percentage with intrathoracic involven 
of the lungs, the pleura, or the mediastinal lymph-nodes. Ther 
intra-abdominal cases and a very large number of patients with 
in the osseous system. Almost any organ may be involved | 
there is an isolated metastasis in a bone far removed from the field 
tion. Carcinoma is usually believed to spread by way of the lymp! 
many metastases can be explained on that theory. On the other hai 
emboli are frequently found in blood-vessels and it is conceivable t! 
cells enter the blood-stream directly in that way, rather than indi 
way of the lymphatic circulation. Distant isolated metastases, 
those of the osseous system, are more easily explained on the theory 
been carried there by the blood-stream than by the lymphatics 

Depending on the location of the tumor within the breast, th 
spread may be chiefly towards the axillary lymph-nodes, or along 
channels accompanying the penetrating blood-vessels of the ante 
wall to the lymph-nodes of the mediastinum, or along any of tl! 
channels crossing over to the opposite side or passing downward. 11 
stream spread may follow along these same general lines 

In trying to attain the best possible results it seems imperativ: 
sider all these different paths and to take steps to prevent the diss 
of cancer cells beyond the accessible area. 

We do this today by making an incision well beyond the tum 
addition to the breast taking along a wide margin of skin and sulx 
tissue, both pectoral muscles, the entire axillary contents with 
layers, and a meticulous dissection of the chest wall. Those who 
the existence of lymphatic channels in the rectus sheath connecting 
liver also take away this sheath. As far as operative interventio1 
cerned, this is about all one can do. The only other accessible ar 
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the tumor. In all extensive carcinoma cases, and in those with multiple o: 
ulcerating tumors, I do a rapid ablation without much handling and the: 
immediately follow with the radical procedure. 

Personal observation and a discussion of this subject with some of my 
colleagues have convinced me that patients in whom a preliminary excisio) 
of the tumor was done have not suffered as a result of this, but that on th 
contrary it seems to offer a way to reduce the number of patients 


ing metastases. 

The only other way of controlling metastases seems to lie in radiatioy 
therapy. It is conceivable that pre-operative radiation may fix cancer cell 
by producing a fibrosis and thus make their spread less likely during ope: 
tion. The combined treatment by surgery and radium implantations at th 
time of operation looks promising and deserves attention. Post-operativ. 
radiation over those areas most likely to become affected by drainage fron 
the original cancer can do no harm and should be employed in selected cases 
especially in those in whom the tumor was situated near the median line 
with probable extension into the mediastinal lymph-nodes. 

The question of biopsy in breast cancer has long been a dispute: 
it safe to do one or should the practice be condemned? To answer this 
one has to have a clear understanding of what is meant by a biops If it 
is incision into the tumor with excision of a small piece for diagnosis, th 
practice is to be condemned as it opens up paths for spreading cancer cell 
On the other hand, if it is complete excision of the tumor with a little su 
rounding normal tissue, it is a perfectly safe procedure, and is in line wit! 
the treatment of breast cancer advocated in this paper. 
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TRAUMATIC LESIONS OF ARTERIES: INDICATIONS FOR 
THERAPEUTIC LIGATION OF VEINS 
By Joun pveJ. PemBerton, M.D. 


AND 


Joon M. McCaueuan, M.D. 


or Rocnester, MINN 


+] 


LIGATION Ol it accompanying vein in the course of ligatio1 Ol lar 
arteries was, be Tore advocacy oO! this procedure by Makins. in IQOI7, almost 
never performed, except as a matter of dire necessity. It had been taught 
by surgeons of an earlier day that occlusion of the vein, in cases in whicl 


ligature of the lare« arteries of the extremities was required, would it reas¢ 


the risks of gangrene 
Although it is true that Oppel, in 1913, recommended ligation of th 


J 


popliteal vein tor treatment ot senile rangrene ot the foot. and 


in IQI106, urged its consideration on the srounds that ligation ot the vei 


would prevent too rapid emptying of venous blood from the injured ex 


tremity, it was really the statistical work of Makins based on his experience 
with gunshot wounds in the South African war and in the World War that 


made generally accepted the principle of elective ligation of satellite veins 


Makins, in comparing the results in a large series of cases in which only the 


artery of an extremity was ligated with a similar group in which both the 
arteries and veins were ligated, showed that simultaneous ligation of the 
accompanying Vell actually reduced the incidence of pangrene ‘rior te 


Makins’ work, however, others had reported favorable results following this 
procedure, notably Zondek, Bernheim and Worth, Griebel, and Boeckel 

This measure, nevertheless, has been subject to some criticism. Halsted 
was not convinced that under ideal aseptic conditions gangrene was a frt 
quent complication of ligation of large arteries, and stated that he was dis 
inclined to tie off simultaneously the corresponding vein until evidence of 
ischemia developed, because he felt that such a manceuvre would tend t 
delay the development of collateral circulation. Recently, Mulvihill, Harvey 
and Doroszka, in an experimental investigation of this problem, ligated the 
external iliac artery and vein of seven dogs. They concluded that ligatio1 
of the vein had no demonstrable effect in aiding or retarding development 
of collateral circulation, as shown by the curves of temperature obtained 
from the periphery of the extremity. 

More recently, Montgomery, in a series of experiments on dogs, tour d 
that after ligation of the superficial femoral artery, ligation of its con 
comitant vein caused either no change or a slight decrease in the per minute 
volume flow of blood and a more marked decrease when the venous return 
was obstructed proximal to the site of arterial occlusion. He concluded that 


1103 








PEMBERTON AND McCAUGHAN 


ligation of the concomitant vein should be avoided in treatment ute 
obstructions of the main arterial supply, unless the obstructio: 

popliteal artery, in which case the procedure is strongly supporte: clini 
data. He is of the opinion that it is wiser to await the appearance 

ing gangrene before ligating the vein. 

The clinical and experimental investigations of a substantial 
other workers, namely, Van Kend, Tuffier, Propping, Makin 
Heitz, Brooks and Martin, Harvey and Ferris, McNealy, Holman and |] 
wards, Theis, and Pearse, provided much evidence to support th 
ligation of the corresponding vein is of definite value. 

Although there is some controversy as to the manner in which t enefit 
is effected, we believe, with Brooks and Martin, that occlusio1 
simultaneously with the artery results in greater intravascular pressur 
though in a slightly smaller flow of blood, and that this increase i1 tt ; 
lar pressure forces blood into the distal capillary beds and serves to prevent 
complete collapse of the capillaries in the distal parts, and that thi 
results in more homogeneous distribution of the available blood 
recent researches of Brooks and Johnson on distribution of the flow of p 
ripheral blood in the dog are of particular interest. They employ 
apparatus for perfusion by which their material was kept at constant tempera 
ture, and the variation in temperature at different levels in th steriot 
extremity was taken as an index of the degree of distribution of th: 
fluid. According to these experimenters, regulation of the flow of periphe: 
blood is extremely complex, depending on nervous, hormonal, 
mechanical factors. They noted that experiments with the perfu 
gave much the same results as experiments with living animals, 
being able to influence distribution of blood is concerned [he tate 
“The blood flow was unequally distributed, and this distributio: 
be appreciably changed by any method used.” Nevertheless, from th 
servations on the effect of increasing venous pressure, they conclud: 
ally increasing venous pressure did appreciably change the dist: 
the blood flow in the perfusion experiments. In some instances it seem 
possible, so to speak, to open a portion of the vascular bed for cit 
increasing venous pressure.” 

From our clinical experience, and that of others, we are ot 
that simultaneous ligation of the concomitant vein is of definit 
selected cases. That this procedure may be inadvisable under certain coi 
ditions was first recognized by Brooks, in 1923. In a later article he state 
“Tt would seem, therefore, as if the remote effects of therapeut 
obstruction must be taken into consideration. In other words, ligation ot! 


vein might be the means of averting gangrene, but the cause of subsequent 
chronic venous stasis. ‘The clinical experience available is not sufficient 


drawing definite conclusions.” 


Reference to the literature reveals no very adequate clinical criterior 
surgeon in determining in a given case whether the vein should be occlu Eve 
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Makins was uncertain, tor in a letter to Bros In 1922, he state 
swollen extremities and varicose veins amongst the war pensioner 
have had the rtunity Of examining, the injury to the vessels was a 
by verv ext ( wounds with loss of substance rv fracture f the 
I have not bec ble to regard these cases as a lair test. and ne 1 
ligature < i ine ve t! ] itistac 1Tte consequence 
otice. Stil k the question he ultimate condition of the 
ered undecid Vi ¢ reviewed the pert é il literature 
ubje the publicati of Mal k. and 

ible to find r-cut definitior either the dications for. or « 
this procedure Propping, for example, recommended ligation of the 
which gangrene may be expects | Lake que wrote Chere is genuine I 
ine that veu gation tavors the cde velopment ot collateral vessels, and t 
f blood volume and pressure aids enlargement of vessels already press 
writing on elective ligation of veins in surgery of blood-vessels. stated 
ve igati be so selected that it will serve « ly to restore cit lat 
ind must { too reat a damming bach t b d. lest il e tte 
gest out the be enc etiects ol increased capillary pressure rit 
has pointed t that venous blood do« become a source of trouble 
congestion exist ver a long period and the venous blood be 
tissue poOlsol Knowme the good effects which mav be expected to f 
one must also bear in mind that ther: sa certain lethal limit in the t lal 
an extremiut I 

Holman and Edwards, in 1927, advocated ligation of the vei 
ligation otf the rtery In the same Veal Holmai stated “The circumst 
the livatio1 {t the vein proximal to arterial ligation would presumabl 
the extent t \ collateral circulation had already ce veloped as the resu 
wl neces ited the ligatio1 Proximal ligation of the vein would be 
cases which entailed an acute shutting off of the arterial supply, as in t1 
vessels If for any reason a collateral circulation ad already devel ped 
would probab e less imperative and perhaps accompanied by a certa 
t swelling nb 

Theis gave views on elective ligation of the concomitant vei! 
words “VW itl wide occlusi nota large artery iS 1n embolism or i | 
the immediate mprovement in the collateral bed due t ligation ot the « 
is needed to maintain the vitality of the limb When a certain ame 
vessels have id an opportunity to develop, as in threatened spontan 
surgical procedur! n the main vessels of the extremities should |} { 
irte! 11One 

\ great t generalizing but ttle 1 rmatior I practical Va 
a general summary of the problem, the following statement by Brooks 
“Sunultaneous ligation of the vein is not to be considered the preferable 
arterial ligatior It is to be applied only in those instances in which wit 
the vein gangrene would be expected In these instances, the pr bably 
heial effects in preventing gangrene must be balanced with the pe ssible 1 
ot chronic ve sis 

There is, of course, abundant clinical evidence to support th 
of Brooks against indiscriminate ligation of the concomitant 
cases of obstruction of the artery In the first place, statistics Q 
practice both in war and in civil life show that when only the n 
of an extremity is obstructed, in only a relatively small percentag 


does gangrene ensue, requiring amputation of the extremity 


70 1105 


t 
‘ 

y ‘ 
4 
a 
" 

r r 
ve 
te 
al 

he 
iti 

Tot 
te 
LS¢ 
1x 











PEMBERTON AND McCAUGHAN 


centage is variable, apparently depending on many factors, chief 
are the following: The site of obstruction of the artery; the extent 
ciated trauma to the contiguous tissues; the presence or absence 
tion; the mode of onset of arterial obstruction, that is, whether sudd 
progressive, and the employment of or lack of preliminary measu 
cases of contemplated surgical ligation, to stimulate development 
lateral circulation. In the second place, not infrequently the venor 
induced by simultaneous ligation of the concomitant vein results 
tracted cedema and swelling of the extremity, in some instances pet 
permanent disability. 

The desirability of avoiding this latter complication is obvi 
therefore, before any step is undertaken to obstruct the principal 
channel, careful consideration should always be given, not only to t 
of such a procedure as an aid in maintaining circulation in the « 
but also to the risk of development of troublesome venous stasis 
other hand, there are ample clinical and experimental data to indi 
in some cases of arterial obstruction, ligation of the concomitant 
be a valuable procedure in reducing the incidence of gangrene, and furthe: 
more, there is sufficient clinical evidence to show that, in seiccted 
arterial obstruction, ligation of the satellite vein apparently has | 


means of maintaining adequate circulation to the extremity without 
same time, producing any of the evil effects of venous stasis. In on 
cases of obstructive aneurism of the common femoral artery, with b é 
gangrene of the toes, ligation of the femoral vein restored adequate circul 
tion to the extremity without producing swelling and cedema. 

It is evident, therefore, that therapeutic ligation of the concomit 
is indicated in certain cases of arterial obstruction, whereas it is contra 
indicated in others. Maintenance of adequate supply of blood to th 
distal to the point of obstruction of the artery is obviously depet 
efficiency of the collateral circulation. As is known from anatomical disse 
tion, there is considerable variation in the development of the collateral a 
tree in different subjects and in the same subjects in different regions of tl 
body. From the clinical standpoint, the variation in the incidence of gang: 
of the extremity following ligation of the artery under almost identi: 
ditions also indicates variability in the efficiency of collateral circulat 
different patients. It is obvious, then, that in arterial obstruction surgi 


treatment should vary according to adequacy of the collateral ci: 
When the collateral circulation is inadequate, ligation of the accom 
vein, aS a means of aiding circulation to the extremity, is definitely i: 
However, when the collateral circulation is adequate it is obvious that 
occlusion is not only not indicated, but is definitely contra-indicated on account 
of the risk of producing imbalance of the circulation. 

Clinical criteria exist by which the surgeon can at the time of the opera 
tion determine whether simultaneous ligation of the vein should be don 
Since 1918, one of us (Pemberton) at the suggestion of C. H. Mayo, hi 
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been employing a simple and apparently accurate clinical test; previously 
1912, this test (Fig. 1) had also been described in the literature by Henl 
and his assistant Stoltz, and again independently by Coene: The te 
depends on observation, during the operation of the exposed art S 
ments, both proximal and distal to the lesion. If a retrograde flov bloo 
is obtained from the opened end of the distal arterial segment il 


proximal portion is being compressed with a clamp, it is taker 


taN 


cation of adequate collateral circulation Che Quenu-Muret sig scribe 
in IOIO, is simular, and depends on the detection of bleeding trom anv por 
tion of the peripheral arterial tree after puncture or incision, when the 

trunk of the limb is being compressed. Naturally, such a procedure is obje 


] 


tionable. Matas reviewed the merits of the various methods which had beer 
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A = r 
a. 
| I Me ft H Coene Retrograde flow fr 

s f side ox , denotes positive Henle-( 
: ) N ret flow from, or no pulsat 
s oft iesio1 vit Xr i ie ccluded enotes negative Henle-Coenen sig 
quate collateral tior Blood fails to reach distal capillary bed {c) O 
panying veu more eq stributior f blood throughout capillary 


proposed for testing collateral circulation, including the Henle-Coenen sigt 


which he regarded as “fallacious and liable to erroneous interpretation.” HH: 


sy 


admitted, however, that it is of value in dealing with emergencies concerne: 


with wounded, bleeding arteries, when used in conjunction with the ot 


two signs of the Von Frisch test ; namely, a normal or approximately normal 


coloration of the peripheral parts when the proximal side of the injured vessel 


is compressed, and the appearance of venous stasis on the peripheral sid 


the temporarily occluded main vein, the artery proximal to the lesion, « 
course, being compressed meanwhile. 
\s regards the Henle-Coenen test alone, there is considerable clinical « 


dence to show that peripheral gangrene is a rare complication when a posit 


1 


Henle-Coenen sign has been obtained. Table I is an analysis of fifteen of 
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our cases in which the Henle-Coenen sign was recorded. We ar 

agreement with Matas on the necessity of determining the efficiency 
collateral circulation before operation, and we believe that the ci 
should be tested by the several methods which have gained accept 


those experienced in surgery of the vascular system. Nevertheless, 
conviction that the Henle-Coenen sign affords a valuable and practic 


to the need for ligation of the concomitant vein, and we believe 


point may be adequately determined by noting at operation the condit 


that segment of the artery immediately distal to the site of the lesi 
other words, if any pulsation is perceptible, or if there is arterial 
when the vessel has been opened surgically, even though slight, on 
in assuming that collateral circulation is probably sufficiently well di 
to render simultaneous ligation of the accompanying vein unnecessary 
obvious, as we have pointed out before, that the evil effects of 


venous stasis are avoided as long as no great imbalance exists betw 
amount of venous blood and the amount of arterial blood. On tl 
hand, in cases in which there is no pulsation in the distal segment 
artery, or if there is no backward flow of blood in the event the v: 
been surgically opened, we believe that the satellite vein should b 
in order that more nearly equal distribution of the available blood 
induced. (Fig. 1.) Before drawing final conclusions, the blood-pri 
the brachial artery should be known, for obviously lowered systemi 
pressure would affect local conditions materially. It is readily con 


that in cases in which the systemic blood-pressure has been greatly depri 


as by hemorrhage, shock, prolonged anesthesia, or operation, ther 
be sufficient flow of blood through an otherwise adequate collateral! 
tree to produce retrograde flow from the opening of the distal artery 
these circumstances a negative Henle-Coenen sign would not nec: 
indicate that collateral circulation would be subsequently deficient 
absence of preliminary tests of the efficiency of the collateral circu] 


would be impossible to determine the need of occlusion of the vein 

instances, partial occlusion of the vein should be considered as a substit 
complete, permanent occlusion. This could be effected by narrow 
lumen of the vessels with a strip of fascia obtained from some nearby 


sheath. We have not, so far, had an opportunity of trying this modi 


of partial occlusion, but we see no reason why, in border-line cases, i 
not prove of value. 


We consider a positive Henle-Coenen sign, therefore, as an absolut: 
cation that collateral circulation is efficient. On the other hand, a doubtiu 
positive, or even a negative Henle-Coenen sign, may not be an absolut: 


cation of collateral circulatory inefficiency. There are several factors 


may produce a border-line state with regard to the Henle-Coenen sig: 
the decision to ligate the accompanying vein must take into consideratiot 
influences as depression of systemic bleod-pressure, peripheral vasol 
disturbances such as temporary vasospasm, and possible coéxiste1 
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t 


chronic obliterative arterial diseas« Even in instances in whi 
sign, or a very weak positive sign is obtained, it is conceivable tl 
collateral circulation may yet develop within the so-called critica 
thus the onset of gangrene will be prevented. In this connectio: 
mental work of Mulvihill and Harvey on peripheral thermi 
arterial ligation and ganglionectomy, and also after section of thi 
or posterior roots and ganglionectomy, is of special interest >lhes 


tors noted a tall in temperature of the foot after ligation of th 
ing iliac artery, and that the temperature returned gradually 
level after lapse of about thirteen hours. When the tribut 
nglia were removed simultaneously this fall in temperature 


] - 


and when pertormance ot sympathetic vangiuonectomy was delave 


f +} 


temperature of the toot had dropped to that of the room, its ret 
was oreatly ele rated lransection of the spinal cord, or ot the 


roots below the level of the first lumbar vertebra. was without 
effect In the opinion ot Mulvihill and Harvey, their data 


reestablishment of former conditions by collateral circulation is a 


phenomenot It 1s possible, however, that the sudden anzen 
acute arterial occlusion may set up widespread peripheral vas 
ffecting the capillary bed extensively, and causing the temp 
te mip raturt Sym] athe tic gal o lione ctomy prevents or amelior 
tion by ren I vasopressor influences. 

In contemplated operations for ligature of the artery. efficiet 
collateral « tion should be accurately determined by Matas’ 
vided the proposed site of obstruction is situated in a part of the | 


the artery 1 ssible to methods of intermittent compressiot 


which the test indicate collateral circulation to be deficient, 


ment may « ibtained in almost all cases after a period Oot systet 


mittent compression of the artery according to the method Ol \I 
such preliminary tests give evidence of efficient collateral circulati 


never seen serious ischemia ensue after occlusion of the arter’ 


tio or recent traumatism of the artery, or for aneurisms 
compression t 1s highly desirable that the efficiency of the collate: 
tion be determined at the time of the operation by elicitation 


Coenen sign, before deciding on the method of surgical treatment 


lhe record ot The Mavo ( linic, from IQI5 to I93I, shi 
were sixty-five cases in which ligation or other obliterating typ 
was performed on large arteries and veins for relief of aneurism 
venous varices, and vascular tumors of various sorts. In this ¢ 

. ‘ ; , . : . | - : P “| in he h 
were twenty-nine cases in which the lesion was situated in the he 


or in which ligation of the large arteries of the head and neck w 


In the remaining thirty-six cases, there were lesions of the arteri 
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or leading to the extremities. Of this group of thirty-six patients, the young 


est was eight ears ot cr” and the oldest sixty-three years oO! 
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average age of the patients was 35.5 years. Thirty-one of them we 
and five females. 

There were thirty-eight lesions in these thirty-six cases, as follow 
matic aneurisms, nine; spontaneous aneurisms, ten (in association wit 
one of which was syphilis evident); arteriovenous aneurisms, twel 
accidental wounding of large arteries, five. Furthermore, ligation be: 
hemorrhage after embolectomy was performed in one case, and lig 
facilitate excision of neoplasm in one case. The sites of the lesior 
as follows (two lesions in the same vessel in two cases); exter 
arteries, four cases; common iliac artery, one case; popliteal arte1 
cases; axillary artery, one case; internal iliac artery, three cases; sul 
artery, three cases; brachial artery, four cases; common femoral artet 
cases; superficial femoral artery, nine cases, and deep femoral arter 
cases. 

Both artery and vein were involved as follows: popliteal vess 
cases ; axillary vessels, two cases; common femoral vessels, one cas« 
vessels, one case; peroneal vessels, one case, and superficial femoral 
two cases. Both right and left sides were involved in one case. T| 
side, therefore, was involved in eighteen cases and the left in ninetee1 
(thirty-six patients in all). The artery alone was ligated in eightee: 
whereas in twelve cases it was deemed necessary, for various reas 
ligate the accompanying vein. In the other six cases the fistula of ar 
venous varix was occluded. 

In the group of eighteen cases in which a large artery alone 
ligation there was complete recovery of function in ten cases, and cor 
able improvement in three cases. In one case there was associated 
thrombo-angiitis obliterans which was unrelieved, and in one an amput 
through the upper part of the forearm was required because of a 
arteriovenous varix in the palm. In two cases there was persistent 
and ulceration of the extremity. In one case there was secondary hat 
rhage and shock with beginning gangrene and the patient died. In th 
of twelve cases in which both artery and vein were ligated, there wer: 
in which ligation of the concomitant vein was performed as an elective 
cedure in an attempt to improve an already inadequate circulation, and 
group there was complete improvement in one and marked improvement 
another. One of these patients died from auricular thrombosis and g 
of the foot, and in one case painful, swollen exremities with ulce: 
developed. In the remaining eight cases of this group of twelv 
ligation of both artery and vein was performed, the results were as 
complete recovery in five cases and marked improvement in one cas 
patients died in hospital of bronchopneumonia, one had gangren 
extremity, and the other, marked cedema of the limb on the side on w 
both vessels had been ligated. 


In the group of eleven cases in which arteriovenous aneurism 
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found (in six of which the fistula was obliterated, and in five, other operatior 
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were performed) the results were good in eight cases. One patient requir 
amputation because of a paintul arteriovenous varix of the hand. and one 
had persistent SW lling, pain and ulceration in the extremity inere was 


one death in this group trom intection and gangrene 


In the entire group of thirty-six cases there were five deaths spit 
two from bronchopneumonia and gangrene, one from gangrene infec 
tion in an amputation stump, one trom auricular thrombosis and gangren: 
of the foot, and one trom hemorrhage and shock with gangrern In thre 
of these cases, both main vessels were occluded by ligature at opet 


in one case secondary hemorrhage, infection and gangrene followed ligatiot 


fot a poplite ul irteriovenous communication In the remaining case. the 


right subclavian artery was ligated because of hemorrhage eight vs after 
an operation for bilateral cervical rib. The patient died the same day, and 
at necropsy (nr mbosis of the right brachial artery and gangrene of the 
fingers were noted 

he follow ase record 1s reported in detail because it demonstrates the 


value of ligation of the vein in the presence ot existing ischemia witl 


threatening gangrene 


\ man, age ty-three ars, was admitted t e Mayo Clinic |] 


complaining of i1 tion in the right foot, of six weeks’ duration, and “rheumatism” 
the thigh, and muscles ot the right calf, intermittently for the last ten vears 
Disability im¢ ng and tenderness in the right inguinal region. indu valk 
ing and reheve pplication of dry heat ive years before, he had notics i swell 
m the right popliteal regio which gradually had increased One week before he cams 
to the clinic the i became mucl vorse ind at the same time the third | fifth toes 
P} yeical « il tot vave essential] evative re sults except that i rt rregul 
mass Was 1oul upying the right temoral trang The mass apparent vas fixed 
to the deeper structures Chere was no fluctuation and no pulsation, and 1 lying 
skin was not iny ed Pulsatior t the external lac artery could be felt above the 
mass, but there ‘ 0 pulsation of the femoral artery immediately below it \ similar 
mass about five entimetres in diameter occupied the popliteal region The right foot 
exhibited marke s on dependen and a considerable degree of blanching or 
elevatio1 and w erceptibly ooler than the left Palpation of the peripheral vessels 
on the two side | the body disclosed normal pulsations in all vessels on the left side. but 
pulsations in the femoral, popliteal, dorsalis pedis, and posterior tibial arteries of the 
right side were totally absent here were trophic changes in several of the toes of th 
right t, but small toe, there was definite gangrene of the first stage Phe 
urine was norn the value tor hemoglobin, and the ervthrocvte count ere norn 
but leucocyte t ered 5,200 I! each cubi millimetre of blood R 9 Q 
examination ot the pelvis gave evidence of a foreign body possibly a shot just over th 
right acetabulun lesions of the vessels of the extremities could be demonstrated 
The Wassermar reaction of the blood was negative \ diagnosis of occlusion of the 


arteries of the right leg, with gangrene of the first stage of the right fifth toe. was made. 
rhe nature of the masses in the groin and in the popliteal space could not be deter 


mined, but the diagnosis seemed to lie between a malignant neoplasm on the one hand, 
and an aneurist n the other. February 2, 1931, the femoral triangle was explored At 


aneurism of the right femoral artery, beginning just below Poupart’s ligament nd 
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producing a mass about nine by six by six centimetres, was found. Th 
form, and was entirely filled with old clotted blood; there were no puls 


1 


expansile or transmitted. In attempting to define the limits of the sac, th 
was accidentally perforated to such extent that ligature seemed indicated. 
was then opened and the clot eva 


“" 


was no fresh bleeding until forceps 
duced into the proximal opening, ar 
flow of arterial blood occurred 
of the artery could not be found 
no bleeding from the opened end 
portion of the aneurism. The aneur 
was obliterated by endo-aneurismor 
most interesting feature of the cas 
the second day after operation ther 
able improvement in circulation. O: 
operation, the foot was warm arn 
normal, pink color. The regions 
gangrene seemed to be clearing 
no obvious cedema from ligation of t 
weeks later, the condition of th 
markably improved and although tl 
much scaling over the area of th« 
the crusting lesions of the first to« 
disappearing. Fig. 2 shows the apy 
limb at the time of the patient’s 
the clinic March 10, 1931, after a1 
valescence; the area of gangrenm 
healed. 

We heard from this patient Jul 
reported that he was in good gener 


that his foot was doing well Fi 


CONCLUSIONS. —Ligation of 


venous channel at the time of 
companion artery in cases of inack 
lateral circulation is a valuabl 
It is definitely contra-indicated 
which collateral circulation is 
cause of the pr longed circulator 
likely to be induced. In cases 
collateral circulation is inefficient 


of the concomitant vein provi 


1 
+} 


homogeneous distribution of 





blood and increases the chances 

_ , Fic. 2.—Appearance of leg at time of the limb beyond the so-called crit 
of dismissal of patient (Case XI) whose 2 

right femoral artery was the site of Efficiency of the collateral 
aneurism with occlusion by a clot, and . 

whose right femoral vein was ligated. should be determined as accurate! 
sible before operation, and confirmed at operation by employment 
ods such as we have described (Henle-Coenen sign). When tl 
Coenen sign is positive, ligation of the accompanying vein is 
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hen this sign 1s negative, ligation ot the man 


; cated, and w 


is advocated 
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FRANK |LEMoyNe Hupp was elected a member of 
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\ssociation in 1919. He received the degree of M.D. in 
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FRANK L. HUPP 


the College of Physicians and Surgeons of New York, and for 


thereafter was a member of the house staff of the Presbyterian H 


the same city. 


Frank LeMoyne Hupp was born at Wheeling, West Virginia 


1865. For years he had looked forward to practising surgery in 
W. Va., and his entire professional career was pursued in that 
quickly became attached to the staffs of several hospitals and 
recognized as a leading surgeon, not only in Wheeling, but in 


cent Ohio Valley as well. Although never a prolific writer, his cont: 
to surgical literature, including papers read by him before this As 


were of a clinical character, sound, carefully prepared and invariabl 
order of merit. 

On December 26, 1929, while engaged in the daily routine 
work, and without previous warning, he sustained an apoplectic s¢ 
which he died without regaining consciousness. 

Doctor Hupp possessed many unusual attributes. Ambitious 
and endowed with a strong constitution, he devoted himself to th 
his profession with the greatest enthusiasm; and yet he never n« 
duties of a citizen and spared no effort to develop and improve th 


the community in which he lived. Generally respected and admired 
ling character and his attractive personality endeared him to mai 


and commanded the confidence of all who knew him. 
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WALTER AIKMAN SHERWOOD, M.D. 


1875-1931 


Dr. WALTER A. SHERWOOD, of Brooklyn, N. Y., died November 21, 


1931, in the fitty sixth year Ol his age He was born in Jersey CIty, New 
Jersey, December 25, 1875. His primary education was at the Hasbroucl 
Institute of that City and at Rutgers Col 
lege, New Brunswick, which institution 
in later years conferred upon him the 
honorary degree of Doctor of Science 
\fter a course ot two years at Rutgers, 
during which he specialized in the classics 
and in biology, he matriculated at the Col 
lege of Physicians and Surgeons of Co 
lumbia University from which school he 
received his degree of M.D. in June, 1806. 

The course of his education was well 
planned to prepare fo1 the practice of 
medicine While an undergraduate he 


served in surgical positions for briet 





periods at the Roosevelt Hospital, Belle 


vue Hospital and the \ anderbilt ( lini Water A. SHERW M 
of New York and finally after graduation had a service of two years 
as an interne in the Methodist Episcopal Hospital of Brookly: \t the 


close of this interneship he was appointed the Assistant to the First Surgical 
Service (Dr. Lewis S. Pilcher) of the hospital In November, 1899, he 
entered upon his work as a general practitioner in the city of Brooklyn. In 
Society, Brooklyn Surgical Society, Brooklyn Pathological Society, Thi 
Society of Associated Physicians of Long Island, The New York Surgical 


Society and the American Surgical \ssociation. He was elected a Fellow 


the course of the years he was a member of the Kings County Medical 


of the last Association in 1927. With this foundation and these associations, 
added to his native qualities, he developed a professional career of marked 
success characterized by broad accomplishments, unusual sagacity, thorough 
devotion to the highest principles of his profession and admirable citizenship. 
Repeated visits to the clinics of Europe added to his information and skill. 
After a period of six years as an assistant surgeon in the Methodist Episcopal 
Hospital he was made an attending surgeon and served that institution as 
such from 1g08 to 1916. In 1914 he was made also an associate surgeon 
in the Brooklyn Hospital in which institution his main work was done dur 
ing the latter years of his life, having been made a full attending surgeon 


1119 








WALTER AIKMAN SHERWOOD 


in 1916, with advancement to the Directorship of Surgery in 1925, 
which he held to the time of his death. 

In his entire career he exemplified a deliberate purpose to secur: 
highest attainment in the profession which he had chosen. In 
the head of the department of surgery in a great hospital in the 
residence, he held such honorary positions as Consulting Surges 
Methodist Episcopal Hospital and the Eastern Long Island Hos) 
presented many papers before surgical societies. He made fre 
neys to foreign lands for study and recreation. 

He entered the service of the U. S. Army in 1918 and the foll 
he received the rank of Lieutenant-Colonel and was made the Chie 
of the U. S. A. General Hospital No. 1, at Williamsbridge, in tl 
of New York City, which position he held to the close of the war 

As a surgeon he was fully founded in all the requirements oi 
and art. More than this to his scientific acquirements he brought 
of kindness and courtesy which gave him a most attractive chara 
his fine professional abilities he added high standards of ethical 
that his career was an inspiration to those that had the privileg 


acquaintance, and the memories of his life remain as a highly cheri 


treasure to his colleagues and friends. 


Lewis S. P 


EDITORIAL ADDRESS 


The office of the Editor of the Annals of Surgery is located at 
386 Park Street, Upper Montclair, New Jersey. All contributions for 
publication. Books for Review, and Exchanges should be sent to 
this address. 

Remittances for Subscriptions and Advertising and all business 
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227-231 South Sixth Street 
Philadelphia, Penna. 
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In the Entire Fresh Gastric Mucosa 


are the properties and potencies of normal gastric juice. These are soluble, 
extractable, and activable, in an acid-aqueous medium in 


GASTRON 


GASTRON contains the nitrogenous substances, amino-acids, colloidal, coagu- 
lable proteins, known demonstrable enzymes, proteolytic and milk-curdling, with 
associated organic and inorganic cell constituents. 


GASTRON, submitted for clinical consideration as a.true, original, entire gas- 
tric gland extract, has proved a valuable resource, and an accessory factor in the 
treatment of impaired gastric function, and deficiency disorders associated there- 
with, 

GASTRON WITH IRON 


is especially serviceable, promoting the administration and efficacy of iron in the 
anti-anemic treatment. 


Originated and Made by 
Fairchild Bros. & Foster 
New York, N. Y. 











VALENTINE’S MEAT-JUICE 


In Gastric Irritation and disturbances of the digestive system from 
any cause. 

In Pneumonia, Influenza and other Wasting, Acute or Febrile 
Diseases. 

In Prolonged Labor, before and after Abdominal Operations and 
in Critical Crises: 

When other forms of food fail, Valentine’s Meat- 
Juice will nourish and sustain. 


In constant use in Hospital and Private Practice and endorsed by 
eminent Medical Men throughout the world for over Fifty Years. 























LIVER EXTRACT E-29 VALENTINE 

Ax Aqueous Extract of Liver—For the Treatment of Pernicious 
Anemia 

Contains the water soluble constituents of liver in concentrated 
form (coaguable proteins removed ). 
Uniformly potent. Clinically tested. 
Shows no evidence of deterioration or loss of potency. 
Alcohol has not been used either for the fractionation of the 
active principle or as a preservative. 
Economical form of Liver Therapy. 


(EXTRACT ) 
| . E29 


Valentine 












Physicians and Hospitals are invited to write for clinical reports and booklets. =a 
VALENTINE’S MEAT-JUICE COMPANY Richmond, Virginia 

















Civilization Emulsi 





Has found us Carr be | 
Embarrassed It lubric 
With thirty feet or so And sof 
of food canal And als ites | 
Well adapted The tra | 
For prehistoric days Palatabl 
of irregular meals Beyond si 
with much Suitable . 
Useless material For adu 
In the menu. Agarol t 
And so, constipation The mo wel 
Agerol is th original Became a disease To the 1 = 
“png yebeta pa of civilization, of const | 
agar emulsion with eps 
phenolphthalein. But the same civilization * 
= Has provided Would 
The remedy—AGAROL. And be « 
A G A R O L Gentle and effective Just wt 
As only a good A packa 
for Constipation Mineral oil On the v 
WILLIAM R. WARNER & Co., Inc., 113 WEST 18th STREET, NEW K CITY 





LOESER’S DIAGNOSTIC SOLUTIONS 


THE ACCEPTED STANDARD 


PYELOGRAPHIC SOLUTIONS 


Sodium Iodide 12% colored. Sodium Iodide 15% colored. Sodium Iod 
without color. In special 20 c.c. gravity ampoules of Jena glass. 








INDIGO CARMINE CONGO RED 
Griibler 
A sterile, stable 0.47% solution especially 4 sterile, stable 1% solution Uy 
prepared for intravenous and intramuscular prepared for intravenous injecti Nc 


injection in 10 c.c, Jena glass ampoules. Jena glass ampoules. 


PHENOLSULPHONPHTHALEIN 


_A sterile solution in. hermetically sealed Jena glass ampoules, 1 c.c. of 
tains 6 Mg. Phenolsulphonphthalein, U. S. P. as the sodium salt for intr 
and intravenous injection. 
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LOESER LABORATORY 
22 WEST 26th STREET NEW YORK, N. Y. 





